The  merits  of  graphite  and  its  desirability  as  an  anode  material  were 
recognized  by  Amperex  more  than  a  decade  ago. 


Through  the  years  .  .  .  despite  the  insistence  and  claims  of  other  tube 
manufacturers  in  regard  to  the  superiority  of  various  rare  and  semi-precious 
metals  . ..  .  Amperex  has  consistently  held  to  its  conviction  that  graphite  was 
the  preferred  material  for  anodes  in  high  vacuum  tubes. 


We  have  demonstrated,  during  that  period,  the  superiority  of  our  anodes 
by  developing  almost  100  types  of  transmitting  tubes  that  have  found  favor 
in  commercial  broadcasting,  aviation  and  electro-medical  fields,  as  well  as 
tubes  for  applications  in  the  high  and  hyper-high  frequency  range  for  the 
armed  services  of  the  United  States  and  the  United  Nations. 


With  our  country  in  dire  need  of  the  rare  and  semi-precious  metals 
employed  as  anodes  by  other  manufacturers  .  .  .  and  with  the  demand 
for  "military  purpose"  tubes  climbing  to  staggering  quantities  .  .  .  Amperex 
is  proud  of  the  fact  that  its  persevercnce  in  developing  graphite  as  an 
anode  substance  releases  strategically  necessary  metals  for  other  and  equally 
important  War  efforts. 
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has  always  been  a  leader  in  transformer  engineering.  In  pre-war  years,  UTC 
earned  an  enviable  reputation  for  making  possible  the  job  that  "couldn't  be  done".  It 
niy  logical,  therefore,  that  when  special  war  requirements  came  up,  UTC  was  one  of 
the  first  looked  to  for  the  solution  of  new  problems. 


was  o 


The  research  and  development  in  both  engineering  and  production  methods  for  these 
new  designs  are  naturally  cumulative.  They  are  yours  for  the  asking  on  your  present  war 
problems,  and  assure  a  continuance  of  UTC's  reputation  as  "leaders  of  the  field"  when 
victory  is  ultimately  gained. 


IRANS 


Machine  Tool  Builders . . . 

the  men  behind  our  war  production  achievement 


II  TOOK  Germany  six  years  to  get  ready  for  this 
war,  and  Japan  even  longer.  But  in  less  than 
twenty-four  months  American  industry,  starting 
from  serateh,  has  eanght  up  with  and  surpassed 
the  war  production  of  the  Axis. 

When  France  fell  in  June,  1940,  we  unfortu¬ 
nately  had  no  gigantie  munitions  makers,  like  the 
Krupp  or  Skoda  works,  to  turn  to.  We  had  been 
de\'oting  our  attention  to  making  refrigerators 
and  vacuum  cleaners  and  motor  cars  and  lawn 
mowers.  Ordnance  output  for  our  Army  was  a 
mere  million  dollars  a  month.  A  sad  commentary 
on  our  National  state  of  mind  and  our  lack  of 
responsible  political  leadership. 

Yet  during  June  of  this  year,  our  industries, 
transformed  from  peacetime  pursuits,  produced 
close  to  a  thousand  times  that  amount.  A  thou¬ 
sand-fold  increase  in  two  years! 

4’he  same  spectacular  gains  hold  throughout 
our  war  program— for  ships,  planes,  guns,  tanks, 
a  thousand  items.  We  are  well  on  onr  way  toward 
the  60,000  planes,  20,000  anti-aircraft  guns,  45,- 
000  tanks  and  8,000,000  tons  of  shipping  that 
the  President  asked  us  to  produce  in  1942,  and 
toward  the  much  larger  production  projected  for 
the  year  1943. 

W^c  arc  ^^’ell  on  our  ^^■ay  thanks  to  a  number 
of  factors,  one  of  the  most  vital  being  the  extra¬ 
ordinary  job  done  by  the  machine  tool  industry. 
For  it  has  equipped  America’s  metal-working 
shops  with  the  tools  they  need  to  turn  out  the 
vast  quantities  of  war  weapons. 

The  machine  tool  industry’s  importance  springs 
from  the  fact  that  almost  every  metal  product, 
from  mechanical  pencils  to  giant  guns,  is  made 
with  machine  tools.  4’hcy  transform  pieces  of  steel 
into  parts  for  automobiles,  farm  implements  and 
radios— and  for  airplanes,  guns  and  tanks. 

4’hc  Garand  rifle,  highly  praised  by  General 
MacArthnr  at  Bataan,  has  ”2  metal  parts  requir¬ 


ing  1U40  separate  cutting  operations  on  machine 
tools.  A  4U-millimeter  gun  mount  is  made  up  of 
1500  separate  parts,  built  to  the  tolerance  of  a 
Swiss  watch.  Each  part  must  be  machined,  not 
once,  but  several  times. 

No  wonder  that  when  the  American  defense 
program  was  undertaken  two  summers  ago,  the 
American  machine  tool  industry  was  the  first  to 
be  called  into  senice.  Ninetv-five  thousand  ma¬ 
chines  were  wanted  as  quickly  as  possible  from 
250  builders  who  in  peacetime  had  produced 
some  25,000  machines  a  vear. 

But  the  demand  did  not  stop  there.  The  Army, 
the  Na\y  and  the  Air  Force  kept  asking  for  more 
as  the  war  production  program  was  expanded 
again  and  again.  Nor  was  that  all.  The  entire 
anti-Axis  world  besieged  W’ashington  with  urg¬ 
ent  requests  —  from  London  to  Moscow,  from 
Ottawa  to  Ghungking. 

To  a  man  the  machine  tool  builders  responded. 
New  factories  and  additions  to  old  plants  were 
built,  with  deliberate  disregard  of  the  prospect 
that  all  these  sharply  expanded  facilities  could 
not  be  used  after  the  war. 

To  increase  output  from  existing  plants  prac¬ 
tically  every  company  went  to  two  long  shifts  or 
three  short  ones.  4  he  indnstrv’s  work-week  was 
greatly  extended.  From  the  beginning  of  our 
effort,  it  has  been  the  longest  of  anv  indnstn'. 

Working  forces  were  enlarged  from  40,000  to 
110,000,  and  this  latter  figure  does  not  include 
tens  of  thousands  of  emplovccs  with  snb-eon- 
tracting  firms.  Though  machine  tool  building 
requires  a  higher  degree  of  indh  idual  skill  than 
most  products,  “learner”  courses  have  been  set 
up  to  train  men  quickly.  Over  15,000  men  and 
women  now  are  in  training. 

4’he  machine  tool  builders  were  among  the 
first  to  go  in  for  subcontracting.  Ihev  have 
farmed  out  parts,  subassemblies  and  complete 


machines  right  and  left.  I’o  meet  their  needs, 
for  example,  repair  shops  of  earpet  mills  are 
making  milling  maehines,  a  laundry^  machinery 
company  is  producing  radial  drills,  and  an  auto¬ 
mobile  body  builder  is  making  planers  and 
boring  mills. 

Machine  tool  manufacturers  quiekly  shelved 
peacetime  practiees  to  concentrate  manufacture 
on  the  sizes  and  types  of  machines  critically 
needed  for  the  war  program.  I’hey  adopted  mass 
produetion  methods  wherever  possible,  although 
maehine  tools  are  essentially  a  tailor-made  prod¬ 
uct.  They  sent  their  sales  engineers,  as  did  ma¬ 
chine  tool  dealers  also,  to  hundreds  of  munitions 
makers  with  invaluable  advice  as  to  tooling  up 
most  efficiently  for  their  particular  jobs. 

The  swift  action  taken  by  the  machine  tool 
builders  shows  what  private  enterprise  can  do  to 
meet  a  national  emergency.  They  were  the  first 
to  institute  a  voluntary  system  of  priorities. 

All  of  this  involved  an  almost  explosive  ex¬ 
pansion  of  the  industry.  Machine  tool  builders 
produced  an  a\erage  of  only  7,500  maehines  a 
year  from  1931  to  1934.  In  an  ordinary  year, 
output  totals  25,000  machines.  But  in  1940,  it 
rose  to  112,500,  and  in  1941  to  187,500. 

The  95,000  machine  tools  w'anted  for  the  orig¬ 
inal  defense  program  were  built  and  delivered 
within  eight  months. 

Today  more  than  1,000  machine  tools  are  being 
shipped  to  war  factories  every  twenty-four  hours, 
and  for  seven  days  a  week.  Each  month's  output 
exceeds  that  of  an  entire  normal  peacetime  year 
and  is  five  times  that  of  the  depression  year  of  1932. 
And  each  succeeding  month  is  shattering  all  pre¬ 
vious  records. 

It  is  this  amazing  performance  that  led  Under 
Secretary  of  War  Robert  P.  Patterson  to  declare 
that  “machine  tools  are  the  foundation  on  which 
our  production  structure  is  built.  American 
machine  tool  men  are  doing  a  stupendous  job. 
Machine  tools  are  now  being  turned  out  at  a 
rate  of  $1,380,000,000  a  year.  Machine  tool 
designers  ha\’e  worked  to  impro\'e  tools  so  much 
that  machine  tool  effecti\’eness  today  is  one-third 
to  one-half  greater  than  it  was  in  1930.  Our  pro¬ 
duction  today  is  16  times  what  it  was— in  capacity 
to  cut  metal— at  the  peak  of  the  World  War.” 

The  results  of  this  performance  by  this  key 
industry,  so  satisfying  to  the  Nation,  do  not  spring 
whollv  from  the  numbers  of  machine  tools  pro¬ 
duced.  Thev  stem  also  from  their  improved  qual- 
itv  and  greater  producti\  ity. 


Today’s  warfare  differs  radieally  from  that  of 
1917-1918.  It  calls  for  mechanized  weapons  so 
complicated  in  design  and  built  to  such  a  fine 
degree  of  accuracy  that  they  are  be\'ond  com¬ 
parison  with  the  weapons  of  a  generation  ago. 

Machine  tools,  completely  redesigned  during 
the  depression  years,  are  meeting  these  new'  and 
exaeting  requirements.  In  addition,  thousands  of 
maehine  tools  of  special  design,  w  ithout  counter¬ 
part  in  peacetime  work,  haxe  been  built. 

The  record  of  the  war  industries  most  directly 
dependent  on  the  machine  tool  industry  speaks  for 
itself.  One  tank  manufacturer  alone  is  producing 
more  than  thirty  big  tanks  a  day.  A  midwestern 
plant  is  completing  35  anti-aircraft  guns  a  day,  round 
the  clock  without  interruption.  A  tank  engine  factory, 
tooled  up  to  make  650  units  a  month,  is  actually 
building  over  1500  a  month.  Demolition  bombs,  des¬ 
tined  for  Berlin  and  Tokyo,  are  being  made  by  the 
tens  of  thousands  every  month.  Machine  guns  are 
being  produced  at  a  rate  of  50,000  a  month. 

These  manufacturers,  all  machine  tool  users, 
are  far  in  advance  of  the  timetables  set  for  them. 

All  this  is  good  news  for  the  American  people 
and  bad  news  for  the  Axis.  It  is  proof  that  Amer¬ 
ican  industry,  with  each  individual  and  special¬ 
ized  industry  doing  its  part,  is  liN  ing  up  to  the 
faith  put  in  it  by  the  American  people. 

But  it  is  more  than  that,  too.  It  is  a  guarantee 
of  our  confidence  in  the  peacetime  future  of 
American  industry  and  of  the  free  enterprise  sys¬ 
tem  under  which  this  miracle  has  been  wrought. 

Perhaps  more  than  anything  else,  the  founda¬ 
tion  of  that  confidence  must  be  faith  in  the  far¬ 
sightedness,  the  ingenuity,  the  engineering  and 
designing  skill,  and  the  managerial  know-how'  of 
the  machine  tool  makers. 

On  them  wc  depend  for  the  most  essential  tools 
of  the  post-war  production  economv.  W  ithout 
them,  our  vision  of  better  li\  ing  standards  and 
full  cmplo\mcnt  through  more  efficient  produc¬ 
tion  and  distribution  can  never  be  more  than  a 
vision. 

What  they  have  done  as  the  toolmakers  for 
war  is  proof  of  w  hat  the\  can  do  as  the  toolmakers 
of  peace.  I  low  they  ha\  c  done  it  as  free  men  is  a 
demonstration  of  what  free  men  will  do. 

Am 

President  McGraw-I  lill  Publishing  Company,  Inc. 


This  message  is  appearing  in  all  McGraw-Hill  industrial  and  business  publications,  reaching  over  a  million  readers. 
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CROSS 

TALK 

►  WAR  .  .  .  On  May  18  FCC  required 
all  possessors  of  diathermy  apparatus, 
including  equipment  in  stock,  to  register 
the  apparatus  with  the  commission. 
Thus  an  estimated  100,000  units  capable 
of  dangerous  communication,  although 
performing  meritorous  service  in  other 
capacities,  were  brought  under  the  regu¬ 
latory  powers  of  the  government  com¬ 
munications  agency.  War  had  accom¬ 
plished  something  that  peace  had  not. 
Several  industry-wide  meetings  of  com¬ 
munications  and  medical  people  had 
been  held  in  past  years  seeking  to  find 
a  way  by  which  the  troublesome  emis¬ 
sions  of  the  medical  apparatus  could  be 
prevented  from  creating  havoc  on  com¬ 
munication  channels.  There  is  every  be¬ 
lief  now’  that  some  definite  policy  can 
be  effected  regarding  these  important 
electronic  devices.  Actual  registry  was 
required  to  be  completed  by  June  8, 
later  extended  to  June  22. 

In  Louisiana  a  doctor  was  ordered  to 
cease  operating  an  x-ray  machine  that 
interfered  with  aircraft  communication. 
This  may  be  a  precedent  which  will 
serve  to  start  a  cleanup  of  many  ether 
busters  which  have  bothered  communi¬ 
cations  people  no  end.  For  years  your 
editor  has  suffered  a  distinct  blank 
space  of  many  megacycles  in  his  re¬ 
ceiver  where  the  interference  from 
static  eliminators  on  nearby  printing 
presses  created  an  uproar.  These  devices 
operate  at  high  voltage  and  produce 
open  sparks  which  could  easily  be  keyed 
just  as  the  old  spark  transmitters  could 
be  keyed. 

Utilities  and  industrial  concerns  have 
been  advised  to  exercise  caution  about 
purchasing  or  installing  blackout  mask¬ 
ing  or  warning  devices  until  the  several 
governing  bodies  have  settled  the  basic 
requirements.  The  warning  has  been 
issued  on  the  basis  that  it  is  futile  to 
install  equipment  which  may  not  satisfy 
rules  and  regulations  soon  to  be  issued. 
This  willjapply,  presumably,  to  the  elec¬ 
tronic  types  of  devices  offered  on  the 


market,  either  speculatively  (we’ll  build 
it  if  you  order  it)  or  from  actual  stock. 

On  June  9,  the  FCC  ordered  that  ev¬ 
eryone  owning  a  radio  transmitter  who 
does  not  hold  a  station  license  for  it  to 
register  the  machine  with  the  FCC.  Our 
own  rig  (W2GY,  W2EJ  et  al)  of  past 
days  long  ago  fell  apart  in  the  garage 
under  the  joint  action  of  the  weather 
and  ants  which,  somehow,  got  into  the 
wooden  base  and  pried  the  components 
apart.  Rust  took  care  of  the  metal 
parts.  We  hope  no  license  is  required. 

On  May  19,  OPA  excluded  from  the 
General  Maximum  Price  Regulation 
sales  of  Brazilian  rock  quartz  crystals. 
This  meant  that  the  Government  or  its 
agencies  can  buy  quartz  crystal  at  prices 
higher  than  established  maximum 
levels.  On  the  previous  day  WPB  had 
placed  the  sale  of  quartz  crystals  un¬ 
der  such  control  that  they  could  be  used 
only  for  products  for  use  as  implements 
of  war  for  the  .Army.  Navy,  Govern¬ 
ment  agencies  or  Lend-lease,  as  oscilla¬ 
tors  and  filters  for  use  in  radio  systems 
operated  by  Federal  agencies  or  com¬ 
mercial  airlines  and  as  telephone  reson¬ 
ators. 


►  JINX  .  .  .  There  is,  around  every 
editorial  office,  a  jinx.  Sometimes  he 
parks  in  someone’s  memory;  sometimes 
he  goes  to  see  the  printer;  there  are  al¬ 
ways  plenty  of  places  betw’een  writing 
copy,  editing  it,  setting  it  in  type,  proof 
reading  it  once  or  twice,  printing  it  in 
cold  type  where  the  jinx  can  get  in  his 
licks. 

.As  a  useful  addition  to  Mr.  Sasso’s 
article  in  July  on  “Plastics  as  Dielec¬ 
trics’’  the  editors  prepared  a  list  of 
manufacturers  and  suppliers  of  plastics. 
On  the  copy  to  the  printer  was  the  name 
of  Plax  Corporation  of  Hartford, 
makers  of  polystyrene  high  frequency 
communication  components.  Either  the 
typesetter  did  not  set  this  material,  or 


the  jinx  threw  the  type  away  or  some¬ 
thing;  anyhow  it  did  not  appear  on 
page  67  under  G  where  it  belonged. 

Usually  jinx  picks  on  our  best 
friends;  this  time  he  worked  on  a  new 
friend  who,  we  hope,  will  not  think  we 
treat  all  new  friends  in  this  apparently 
cavalier  manner. 

►  PERSONNEL  ...  A  wartime  man¬ 
power  board,  WMC,  soon  will  step  into 
the  situation  regarding  scarcity  of 
skilled  manpower.  It  is  not  certain,  yet, 
how  far  this  commission  will  go  toward 
controlling  movements  of  men  from 
place  to  place,  towai’d  killing  the  raid¬ 
ing  that  goes  on,  toward  getting  good 
employers  and  good  employees  together, 
but  something  is  urgently  needed.  Much 
time  is  spent  by  Electronics  staff,  will¬ 
ingly  but  not  always  efficiently,  in  try¬ 
ing  to  find  skilled  men  for  various 
government  and  government-sponsored 
privately-controlled  jobs.  A  further  ex¬ 
penditure  of  time  and  effort  goes  trying 
to  find  places  for  men  w’ho  wish  to  serve 
their  country  as  civilians  or  in  uniform 
but  who  do  not  know  where  to  turn.  Most 
of  these  men  are  highly  trained  and  in 
great  demand,  and  it  is  only  natural 
that  each  man  wants  to  know  whei’e  his 
talents  will  best  serve.  If  he  gets  into 
the  wrong  place  he  is  more  or  less 
stuck  and  someone  else,  needing  him 
badly,  cannot  get  him.  Some  agency  to 
coordinate  all  this  sort  of  thing  would 
help  tremendously. 

►  A-l-A  .  .  .  Electronics  is  the  proud 
possessor  of  an  order  of  this  high  rating 
for  reprints  of  its  UHF  Technique  ar¬ 
ticles  as  published  in  the  April  issue. 
With  the  same  solemnity  and  the  same 
number  of  signatures  of  civilians  and 
army  officers  that  would  purchase  an 
antitank  gun,  a  batch  of  reprints  was 
ordered. 

Tobruk  fell  yesterday. 
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Broadcasting  Under  War  Conditions 

Technical  operation  of  broadcast  stations  adversely  affected  by  wartime  shortages  of 
equipment  and  engineering  personnel.  Pooling  arrangement  and  strict  maintenance 
urged  to  conserve  existing  reserves.  Replacement  of  equipment  is  critical  problem 


The  effects  of  war  conditions  on 
the  broadcast  industry  are  de¬ 
manding  the  most  careful  considera¬ 
tion  of  both  operating  and  regula¬ 
tory  bodies  at  the  present  time.  From 
the  standpoint  of  technical  opera¬ 
tions  these  problems  are  primarily 
twofold,  although  additional  factors 
sometimes  enter  to  affect  the  op¬ 
eration  of  broadcast  stations  ad¬ 
versely.  The  main  problems  are:  (1) 
difficulty  in  obtaining  replacement 
tubes  and  repair  parts  due  to  the 
high  priorities  required,  and  (2) 
shortage  of  technical  operators  and 
engineers.  Unless  some  way  is  de¬ 
vised  to  care  for  their  future  needs, 
broadcast  stations  may  face  eventual 
shutdown  in  cases  of  equipment 
failures. 

The  equipment  and  tube  shortage 
is  brought  on  because  all  manufac¬ 
turers  of  transmitting  equipment 
and  tubes  are  extraordinarily  af¬ 
fected  by  the  war.  All  are  carrying 
a  heavy  defense  load,  with  the  result 
that  the  A-10  priority  rating  for¬ 
merly  assigned  to  broadcasting  for 
maintenance  and  repair  became  prac¬ 
tically  worthless  for  obtaining  tubes 
and  other  equipment.  Recognizing 
this  condition,  WPB  issued  its  order 
P-129  on  April  23,  1942,  assigning 
an  A-3  rating  for  critical  materials 
needed  for  maintenance  and  repair. 
However,  because  of  the  increasing 
scarcity  of  critical  materials,  it  ap¬ 
pears  that  the  A-3  rating  is  little 
better  than  the  former  A-10  rating 
when  it  comes  to  the  purchase  of 
transmitting  tubes.  This  is  borne 
out  by  the  following  extract  from  a 
form  letter  received  from  one  tube 
manufacturer  immediately  after  the 
P-129  order  became  effective: 

“The  critical  nature  of  many  es¬ 
sential  materials  required  in  the  man¬ 
ufacture  of  transmitting  tubes  is 
such  as  to  make  it  impossible  for  us 
to  replenish  our  stock  under  the  A-3 
rating.  Under  these  circumstances 
we  .shall  continue  to  supply  tubes 
wherever  possible  against  your  or- 
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ders  when  covered  by  the  A-3  rating. 
We  feel  that  you  should  be  advised, 
however,  that  for  reasons  aforemen¬ 
tioned,  we  can  fill  such  orders  only 
provided  we  have  the  materials  avail¬ 
able  and  we  do  not  have  any  other 
unfilled  orders  bearing  higher  rat¬ 
ings.  It  will  also  be  impossible  for 
us  to  commit  ourselves  to  definite 
delivery  unless  the  preference  rating 
be  sufficiently  high  to  enable  us  to 
use  it  in  the  purchase  of  additional 
materials.” 

With  few  exceptions,  broadcast 
stations  have  managed  to  keep  their 
equipment  in  a  satisfactory  opera- 
ing  condition,  but  this  has  been  ac¬ 
complished  largely  at  the  expense  of 
reserve  stocks  of  materials.  There 
can  be  no  doubt  that  the  demands 
on  equipment  manufacturers  have 
not  yet  reached  their  maximum  and 
that  it  will  be  necessary  to  devise 
some  way  by  which  it  will  be  pos¬ 
sible  to  care  for  future  demands  of 
the  industry. 

Pooling  Arrangomont  os 
Conservation  Aid 

To  alleviate  the  shortage  of  equip¬ 
ment  (especially  tubes)  and  to  as¬ 
sure  that  broadcast  service  will  be 
maintained  to  the  fullest,  a  “share 
the  spare  parts”  program  has  been 
recommended  by  the  Defense  Com¬ 
munication  Board  (now  the  Board 
of  War  Communications).  In  brief, 
this  proposal,  released  on  May  24, 
calls  for:  (1)  inventory  of  equipment 
of  all  stations,  together  with  estab¬ 
lishment  of  requirements  of  minimum 
equipment  necessary  to  maintain  op¬ 
erations,  (2)  establishment  of  conser¬ 
vation  districts,  each  district  to  con¬ 


tain  enough  stations  so  that  a  rep¬ 
resentative  stock  of  parts  is  avail¬ 
able  in  each  and  to  be  presided  over 
by  a  civilian  administrator  and  two 
assistants,  (3)  the  district  admin¬ 
istrator  and  his  assistants  will  be 
charged  with  the  checking  and  con¬ 
trol  of  the  inventory  stock  in  his 
district  and  the  redistribution,  on  a 
sales  basis,  of  surplus  equipment 
from  one  station  to  another. 

Such  a  plan  could  operate  only 
with  the  full  co-operation  of  the 
broadcasters  and  this  co-operation  is 
assured  by  the  fact  that  it  originated 
with  the  broadcasters  themselves 
and  was  prepared  and  submitted  to 
the  BWC  by  the  Domestic  Broadcast¬ 
ing  Committee  of  the  Board.  It  is 
believed  that  the  operation  should 
go  a  long  way  to  relieve  the  priori¬ 
ties  problem  now  confronting  the 
900-odd  broadcasting  stations  in  re¬ 
pair  and  maintenance  materials. 

It  would  appear  that  such  a  pro¬ 
vision  for  conservation  is  not  only 
ticklish  in  its  administration,  but  is, 
at  best,  only  a  temporary  stop-gap. 
There  is  evidence  that  not  all  station 
operators  are  fully  behind  this  plan 
since,  it  is  pointed  out,  the  “share 
the  spare  parts”  program  penalizes 
the  well  managed,  conservatively  op¬ 
erated  stations  for  the  benefit  of  the 
less  efficient  stations.  Another  diffi¬ 
culty  with  this  program  as  initially 
outlined  is  that  it  makes  no  pro¬ 
vision  for  the  replacement  of  parts 
which  may  be  used  up  in  normal  op¬ 
eration.  Under  a  system  of  this  sort, 
it  is  conceivable  that  all  the  broad¬ 
casting  services  of  the  country  could 
disintegrate  simultaneously,  like  the 
“Ono  Horse  Shay.” 

The  lack  of  parts  is  of  little  con¬ 
cern  for  many  recently  modernized 
stations,  or  those  near  metropolitan 
centers  of  supply,  but  it  is  an  in¬ 
creasingly  difficult  problem  for  the 
stations  in  areas  remote  from  pro¬ 
duction  facilities.  A  number  of  sta¬ 
tions  are  unable  to  obtain  such  spare 
parts  as  condensers,  resistors,  sock- 
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ets,  transformers  or  repair  parts 
for  their  transmitters.  Extension  of 
audio  line  facilities  is  hampered,  and 
portable  and  remote  amplifying 
equipment  once  damaged  will  prob¬ 
ably  not  be  replaced.  This  situation 
is  being  faced  as  a  matter-of-fact 
problem  whose  solution  must,  some¬ 
how,  be  obtained. 

Many  stations  have  instituted  a 
complete  house  cleaning  program  in 
which  broken  and  obsolete  parts  from 
used  equipment  have  been  repaired 
and  reclaimed  for  future  use,  even 
if  under  restricted  conditions.  More 
rigid  schedules  of  repair  and  main¬ 
tenance  are  being  enforced,  and  sys¬ 
tematic  maintenance  is  aided  by  as¬ 
signing  regular  duties  on  a  well 
planned  time  schedule.  Most  sta¬ 
tions  have  reduced  the  filament  volt¬ 
age  of  tubes  to  obtain  longer  life, 
the  amount  of  reduction  being  de¬ 
termined  by  limitations  of  audio 
distortion  or  power  output.  One  sta¬ 
tion  engineer  reports  that  the  life 
of  tubes  in  his  station  has  been  in¬ 
creased  from  4i  to  7  months  through 
such  a  procedure. 

With  regard  to  tubes,  many  broad¬ 
cast  operators  are  caught  between 
the  sharp  points  of  a  two-horned 
dilemma.  On  the  one  hand  they  are 
required  by  the  standards  of  good 
engineering  practice  to  maintain  an 
adequate  supply  of  replacement 
tubes.  On  the  other  hand,  the  heavy 
demand  on  tube  production  for  mili¬ 
tary  services  makes  it  difficult  or  im¬ 
possible  to  conform  to  these  regula¬ 
tions.  To  alleviate  the  situation  some¬ 
what,  some  stations  are  reclaiming 
old  tubes  previously  regarded  as  un¬ 
suitable  for  operation,  but  which 
may  be  pressed  into  service  under  a 
program  of  restricted  materials. 
Other  stations  have  experimented 
with  the  repair  of  old  tubes.  Some 
engineers  feel  that  too  little  atten¬ 
tion  is  being  given  to  the  rebuilding 
of  transmitting  vacuum  tubes  as  a 
war  conservation  measure.  Accord¬ 
ing  to  the  statement  of  one  company 
who  has  rebuilt  several  tubes,  ap¬ 
proximately  90  per  cent  of  the  de¬ 
fective  transmitting  tubes  above  250 
watts  in  size  can  be  satisfactorily 
rebuilt.  The  cost  of  rebuilding  a 
transmitting  tube  is  ordinarily  one- 
half  that  of  a  new  tube  of  the  same 
type.  A  rebuilt  tube  might  even  be 
better  than  a  new  one,  providing  the 
tube  was  originally  built  before  sub¬ 
stitute  materials  were  employed. 


Even  more  important  than  the 
shortages  of  tubes  and  other  physical 
equipment  is  the  shortage  of  tech¬ 
nically  qualified  personnel  for  sta¬ 
tion  operation.  Through  the  exercise 
of  additional  maintenance  and  re¬ 
pair  work,  a  station  in  normally 
good  operating  condition  can  be  kept 
in  satisfactory  operation  for  a  con¬ 
siderable  length  of  time,  with  capable 
technical  administration.  But  the 
technically  trained  operating  and  en¬ 
gineering  personnel  are  vital  to  its 
operation  and  cannot  be  so  easily 
replaced.  Many  stations  are  having 
difficulty  in  obtaining  experienced 
technicians  since  so  many  have  been 
absorbed  by  the  various  government 
services.  The  main  difficulty  arises 
from  the  necessity  of  placing  inex¬ 
perienced  men  in  important  posi¬ 
tions,  and  the  inability  to  find  indi¬ 
viduals  with  a  background  sufficiently 
adequate  to  become  thoroughly 
trained  in  a  short  time. 

PertoHii«l  Shortages,  too! 

There  is  no  blanket  deferment 
from  military  service  of  men  en¬ 
gaged  in  station  operation.  Indeed, 
the  broadcast  industry  has  contrib¬ 
uted  many  of  its  best  technical  per¬ 
sonnel  to  the  Army,  or  Navy,  to 
various  government  administrative 
agencies,  or  to  technical  teaching 
and  research  jobs,  all  of  which  fur¬ 
ther  the  country’s  war  effort.  Cer¬ 
tainly  no  one  makes  such  a  change 
without  the  fullest  desire  to  be  of 
maximum  assistance,  while  those  left 
to  carry  on  are  performing  equally 
valuable  (if  less  publicized)  work 
in  the  additional  duties  imposed  upon 
them.  But  several  stations  have  lost 
heavily  of  their  technical  personnel, 
and  are  unable  to  replace  licensed  opn 
erators.  The  loss  of  technical  per¬ 
sonnel  does  create  a  serious  question 
as  to  how'  the  normal  services  are  to 
be  maintained  or  even  extended  with 
an  ever-decreasing  technical  staff. 

There  are  several  partial  solutions 
to  the  problem  of  personnel;  none 
are  completely  satisfactory.  Control 
room  operators  having  operator’s  li¬ 
censes  but  no  transmitter  experience, 
have  been  transferred  to  the  opera¬ 
tion  of  the  transmitter,  and  have,  in 
turn,  been  replaced  by  persons  less 
experienced.  Qualified  individuals 
who,  for  one  reason  or  another,  are 
not  likely  to  be  called  into  military 
service,  have  been  used  wherever 


possible.  The  shortage  of  personnel 
has,  in  some  instances,  led  to  out¬ 
bidding  by  various  stations  for  the 
services  of  those  still  available.  How¬ 
ever,  a  more  frequent  and  self-reliant 
approach  seems  to  be  that  of  train¬ 
ing  personnel  for  broadcast  jobs  by 
the  NY  A  or  other  agencies.  In  sev¬ 
eral  cases  women  have  been  trained 
as  control  room  operators.  It  is  too 
early  to  draw  definite  conclusions 
from  the  few  cases  in  which  women 
have  actually  been  engaged  in  control 
room  work,  although  there  are  indi¬ 
cations  that  qualified  women  opera¬ 
tors  are  entirely  capable  of  discharg¬ 
ing  control  room  duties  properly. 

Concern  has  been  expressed  by 
some  station  managers  that  the  ne¬ 
cessity  for  employing  less  experi¬ 
enced  personnel  may  force  a  relaxa¬ 
tion  of  standards  of  operation  which 
could  become  permanent.  Under  such 
conditions,  those  technically  trained 
men  now  leaving  the  broadcast  in¬ 
dustry  might  be  expected  to  find 
other  careers  for  themselves  after 
“the  duration.”  Nevertheless,  the 
opinion  is  frequently  expressed  that 
relaxation  of  certain  standards  of 
good  engineering  practice,  especially 
with  regard  to  requirements  as  to 
distortion  tolerances  and  time  off  the 
air,  will  help  materially  in  easing  the 
present  problems. 

Several  stations,  especially  the 
smaller  ones,  complain  of  loss  of 
revenue  at  a  time  when  prices  are 
rising  and  additional  services  are  re¬ 
quired  of  their  operating  personnel. 
The  monitoring  of  key  stations  for 
blackout  warnings  is  a  problem  for 
some  stations  who  have  already  lost 
heavily  of  their  operators  and  find 
themselves  operating  with  shoestring 
personnel.  Protection  of  the  station 
against  possible  invasion  or  bombing 
attacks,  fire,  lightning,  or  acts  of 
sabotage  requires  additional  vigi- 
lence,  especially  of  stations  near  the 
territorial  limits  of  the  United  States. 
The  need  for  emergency  service 
equipment,  in  the  event  of  failure  of 
regular  equipment,  is  recognized  by 
foresighted  operators,  but  again  dif¬ 
ficulty  is  encountered  in  obtaining 
the  necessity  priority  ratings  for  en¬ 
gine-driven  generators  and  similar 
equipment. 

Broadcasting  forms  an  integral 
and  important  part  in  the  lives  of  all 
in  the  United  States.  It  is  a  power¬ 
ful  and  important  factor  in  knitting 
{Continued  on  ixige  50) 
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Electronic  WELDING 


An  introductory  discussion  of  the  design  problems  involved.  Basic  power  circuits.  Selection 
of  tubes  to  fit  the  work.  Phase  shift  current  control.  Timing  methods.  A  commercial 
synchronous  spot  welding  machine  control 


Resistance  welding  is  a  broad  grains  to  interlock.  The  result  is  like  the  “on”  and  the  “off”  time  may 
term  which  can  be  subdivided  a  rivet  in  mechanical  properties.  be  adjustable  over  a  range  of  1  to 

into  spot,  seam,  pulsation  spot,  pro-  30  cycles.  Pulsation  spot  welding 

jection,  butt,  and  flash  welding.  As  General  Considcrationt  timers  are  similar  to  seam  welding 

a  procedure,  it  is  w^ell  known  but  it  Current  through  the  work  will  timers  except  that  only  a  deflnite 
did  not  come  into  general  prominence  seldom  be  less  than  1000  amperes  and  number  of  “on”  times  are  permitted 
until  after  the  development  of  elec-  may  be  as  high  as  several  hundred  to  pass  and  then  the  control  is  locked 
tronic  control.  Soon  after  electronic  thousand  amperes.  The  metal  sec-  out  and  cannot  start  a  new  series  of 
control  was  made  available  it  be-  tions  in  the  current  path  are  usually  impulses  until  the  spot  initiating 
came  evident  that  existing  jobs  could  large,  therefore  the  resistance  is  switch  is  operated.  Such  “counting 
be  run  faster  and  that  many  combin-  quite  low.  The  mechanics  of  getting  control”  is  usually  designed  for  op- 
ations  and  materials  that  previously  the  pressure  where  it  is  needed  eration  over  a  range  of  from  1  to  15 
could  only  be  welded  in  the  labora-  usually  call  for  a  fairly  long  and  power  impulses, 
tory  could  be  welded  in  production,  large  loop  of  conductor  connected  to  The  fact  that  the  power  factor  is 
Why  is  electronic  welding  control  the  secondary  of  the  welding  trans-  low,  that  the  time  is  short  and  that 
so  important?  To  answ'er  this  ques-  former.  This,  together  with  the  low  the  energy  must  be  the  same  for  each 
tion,  a  few  facts  regarding  welding  resistance  factor,  means  a  highly  in-  power  application,  dictates  that  for 
machines  must  be  given.  To  make  a  ductive,  low  power-factor  load.  The  best  performance  welding  power 
resistance  weld,  the  two  pieces  to  be  power-factor  range  is  from  as  low  must  be  applied  without  transient, 
w'elded  must  be  held  in  close  contact  as  0.1  to  as  high  as  0.9,  wdth  the  av-  This  feature  is  called  synchronous 
and  under  pressure.  The  weld  is  erage  about  0.5.  This  brings  out  one  starting  and  is  a  valuable  contribu- 
made  by  passing  a  definite  amount  very  significant  fact — the  control  tion  made  by  electronic  control, 
of  current  through  this  joint  for  a  must  work  satisfactorily  over  a  wide 
definite  period  of  time,  causing  the  range  of  power  factor. 

metal  at  the  joint  to  soften  and  the  To  generate  the  required  heat  at  Welding  controls  must  be  designed 

the  joint,  the  time  of  application  of  to  handle  from  a  few’  hundred  volt- 
the  current  must  be  precisely  con-  amperes,  for  welding  small  parts,  to 
I  trolled.  The  increment  of  time  when  1000  or  more  kva,  for  welding  heavv 
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Electronic  Controls  ior  Seam, 
Pulsation  and  Special  Welding 
Machines 


Magnetic  and  Electrostatic  En¬ 
ergy-Storage  Welding  Machine 
Controls 


Checking  Resistance  Welding 
Controls  With  a  Cathode-Ray 
Oscilloscope 
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that  can  be  controlled  regardless  of 
the  conditions  of  operation;  second, 
the  average  current,  or  the  equiva¬ 
lent  continuous  current,  that  can  be 
controlled.  These  two  limiting  rat¬ 
ings  are  related  to  one  another  and 
can  best  be  expressed  by  curves.  A 
third  condition,  the  voltage  of  the 
supply,  also  affects  the  other  two, 
therefore  a  series  of  curves  are  re¬ 
quired  for  different  voltages. 

Ratings  are  usually  expressed  in 
terms  of  rms  demand  current  against 
duty  cycle.  By  duty  cycle  is  meant 
the  percentage  of  the  total  time  cur¬ 
rent  is  passed  by  the  tubes.  The  200- 
250  volt  and  the  400-500  volt  rating 


A-c  type  spot  welding  machines  with  synchronous  welding  control 
iabricate  aluminum  alloy  parts  in  an  eastern  aircrait  plant 


FIG.  1 — (A)  An  electronic  welding  contactor  without  phase  control  or  timing. 
(B)  A  power  circuit  used  in  many  synchronously  controlled  systems,  particularly 
where  high  voltage  supplies  are  employed 


curves  for  typical  ignitrons  available 
for  welding  control  are  given  in  Fig. 
2.  It  should  be  noticed  that  on  the 
curve  for  each  size  tube  is  given  an 
averaging  time,  which  is  a  measure 
cf  the  thermal  capacity  of  the  tube  as 
applied  to  its  rating.  This  is  -the 
maximum  time  over  which  the  duty 
cycle  can  be  calculated.  The  maxi¬ 
mum  length  of  spot  that  can  be  al¬ 
lowed  under  the  rating  for  any  given 
value  of  welding  current  is  the  duty 
cycle  for  that  particular  value  of  cur¬ 
rent  times  the  averaging  time.  This 
is  the  maximum  allowable  length  of 
spot,  regardless  of  how  long  the  tube 
is  off  between  spots.  For  example, 
consider  the  size  C  tube  on  500  volts 
with  a  during-weld  current  of  1500 
amps.  The  tube  can  operate  with  a 
spot  length  or  “on”  time  of  0.15x7.1 
sec.  =  1.06  sec.,  providing  the  tubes 
are  allowed  to  remain  idle  6.04 
sec.  It  must  also  be  remembered  that 
any  one  spot  must  not  be  over  1.06 
sec.  even  though  the  tube  is  off  for  an 
hour  betw’een  spots.  The  1.06-sec. 
“on”  period  does  not  have  to  occur 
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FIG.  2 — ^Rating  cuttm  for  four  typical  ignitron  tubos  usod  in  welding  control 
equipment.  Doto  at  the  left  is  for  220  while  that  at  the  right  is  for  440-Tolt  supplies 


in  one^continuous*  spot.  It  can  be  the  will  flow  from  point  o  through  the  second  ignitron  will  be  fired,  causing 
total  conducting  time  during  any  lower  right  rectifier,  through  the  flow  both  half  cycles  to  flow  to  the  welding 
T.l-sec.  interval.  switch  contacts,  fuse,  initiating  transformer.  This  action  will  con- 

Ignitrons  tend  to  have  a  constant  switch  and  the  upper  left  rectifier  tinue  as  long  as  the  initiating  switch 
kva  rating  and  therefore  the  allow-  into  the  ignitor  of  the  first  tube  is  closed  and  will  cease  when  it  is 
able  currents  for  220  volt  operation  and  back  to  the  other  side  of  opened. 

are  somewhat  higher  for  the  same  the  line  through  the  welding  trans-  A  conventional  power  circuit  when 
duty  cycle  than  for  440  volts.  (Hot-  former.  When  this  current  flows  synchronous  starting  is  required  is 
cathode  thyratron  ratings  for  weld-  from  the  ignitor  to  the  pool  a  cathode  shown  in  Fig.  IB.  In  this  arrange- 
ing  are  somewhat  simpler  in  that  the  spot  is  formed  and  the  ignitron  car-  ment,  thyratrons  are  used  to  fire  the 
ratio  or  peak  to  average  is  lower  and  ries  current  for  the  half  cycle.  ignitrons  by  connecting  the  ignitron 

the  current  rating  is  more  nearly  in-  In  tracing  this  current  two  alter-  ignitors  to  the  ignitron  anodes 
dependent  of  line  voltage.)  nate  paths  were  available  at  two  through  the  thyratrons  so  that  load 

places  in  the  circuit.  First,  at  the  current  will  flow  to  the  ignitors  until 
Pewtr  Circuits  cathode  of  the  second  tube  an  the  ignitrons  are  fired.  When  an 

Certain  types  of  welding  do  not  re-  alternate  path  is  shown,  through  the  ignitron  starts  to  conduct,  the  vol- 
quire  full  electronic  control  but  speed  ignitor  and  its  copper  oxide  rectifier,  tage  across  the  associated  thyratron 
of  operation  and  maintenance  prob-  Notice  that  this  copper  oxide  rectifier  is  reduced  to  arc  drop  or  about  15 
lems  make  an  electronic  contactor  is  connected  to  oppose  current  flow  volts,  which  stops  its  conduction  and, 
desirable.  The  simple  circuit  shown  from  the  pool,  while  the  lower  right  therefore,  the  current  through  the 
in  Fig.  lA,  involving  two  ignitrons  rectifier  allows  an  easy  flow  of  ignitor.  The  grid  in  the  thyratron 
and  four  copper  oxide  rectifiers,  has  current.  Thus  the  ignitor  rectifier  provides  a  flexible  means  of  control, 
been  developed  to  meet  this  need,  prevents  any  appreciable  amount  of  These  two  basic  power  circuits  will 
With  this  circuit  the  power  tubes  reverse  current  flowing  through  the  meet  the  requirements  of  a  complete 
will  conduct  when  the  initiating  ignitor  of  the  second  tube.  The  other  line  of  welding  controls.  The  choice 
switch  is  closed  and  cease  to  conduct  choice  occurs  at  the  second  group  of  of  one  or  the  other  is  determined  by 

when  the  switch  is  opened.  No  syn-  rectifiers,  affiliated  with  the  first  the  control  functions  required  and 

chronizing  feature  or  timing  is  in-  tube.  Here  it  should  be  noticed  that  the  operating  conditions  encountered, 
eluded  in  such  a  control.  the  ignitor  series  rectifier  is  con-  The  application  of  the  tube  rating 

The  copper  oxide  rectifiers  are  re-  nected  to  allow  current  to  flow  to  the  curves  is  the  same  in  either  case.  The 
quired  to  prevent  damaging  reverse  ignitor  into  the  pool  while  the  other  circuit  of  Fig.  IB  has  certain  tech- 
current  flow  from  pool  to  ignitors,  rectifier  blocks  the  flow  directly  to  nical  and  economic  advantages 

When  anode  o  is  positive  and  the  the  pool.  When  anode  6  is  positive  where  the  supply  exceeds  600  volts, 

initiating  switch  is  closed,  current  the  current  path  is  reversed  and  the  Two  functions  of  control  can  be 
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performed — the  amount  of  welding 
current  or  “heat”  can  be  varied  by 
means  of  phase  control,  and  the  ap¬ 
plication  of  power  can  be  timed  to 
meet  the  requirements  of  the  weld¬ 
ing  operation.  Both  phase  control 
and  timing  can  be  applied  independ¬ 
ently  or  together. 

CoRtrol  CircHits 

Phase  shift  control  may  be  added 
to  the  Fig.  lA  circuit  by  putting  in 
series  with  the  contacts  of  the  ini¬ 
tiating  switch  a  pair  of  inversely  con¬ 
nected  thyratrons  as  shown  in  Fig. 
3A.  Control  is  applied  to  the  grids 
of  these  two  thyratrons  so  as  to 
delay  their  firing  during  each  half 
cycle.  Thus  each  ignitron  is  delayed 
in  firing  until  the  associated  thy- 
ratron  starts  to  conduct.  Two  meth¬ 
ods  of  controlling  the  thyratron  grids 
suggest  themselves.  The  simplest  is 
to  apply  an  alternating  voltage  to  the 
grids  of  the  thyratrons  and  vary  its 
phase  by  means  of  a  conventional 
phase-shift  network.  When  grid  vol 


FIG.  3 — (A)  Contactor  with  simple  phase 
control  added.  The  amount  oi  current 
passed  to  the  welding  machine  depends 
upon  the  position  oi  Hi.  (B)  Phase  rela¬ 
tions  oi  line  Toltage  E.  grid  Toltage  E,  and 
line  current  I  ior  one  position  oi  Rj. 


tage  is  negative  it  holds  the  thyra¬ 
trons  nonconducting,  allowing  the 
tubes  to  conduct  as  the  grid  goes 
positive  on  the  next  half  cycle.  By 
shifting  the  crossover  point  the  angle 
of  firing  can  be  shifted.  Figure  3B 
shows  the  phase  relation  of  the 
anode  or  line  voltage,  grid  voltage, 
and  line  current. 

A  second  method  of  phase  con¬ 
trolling  is  shown  in  Fig.  4A.  In  this 
case  a  separate  thyratron  bias  vol¬ 
tage  is  used  and  control  of  the  thy¬ 
ratrons  is  effected  by  a  peak  voltage 
superimposed  on  the  bias  voltage. 
The  peak  voltage  is  shifted  by  the 
phase  shift  network  to  vary  the  fir¬ 
ing  point.  On  and  off  control  of  this 
combination  can  be  obtained  by 
means  of  a  series  contact,  as  in  Fig. 
3,  or  it  can  be  controlled  by  chang¬ 
ing  the  a-c  bias  with  a  bucking  trans¬ 
former  as  shown  in  Fig.  4A.  The 
phase  relations  of  the  on  and  off  con¬ 
ditions  are  shown  in  Fig.  4B.  The 
phase  shift  system  using  a  peaking 
transformer  has  the  advantage  of 
avoiding  completely  the  transients 
that  can  exist  on  the  first  half  cycle 
when  the  Fig.  3  circuit  is  used  be¬ 
cause  the  tubes  can  only  fire  when  a 
peak  is  present.  Thus,  if  the  initiat¬ 
ing  switch  is  closed  just  after  a  peak 
the  tube  will  not  fire  but  will  wait 
until  the  peak  on  the  next  half  cycle. 
Timing  may  be  off  by  a  half  cycle 
but  no  transients  will  be  generated. 

Phase  shift  heat  control  is  added 
to  power  circuit  IB  by  putting  a 
phase  shift  control  on  the  grids  of 
the  two  thyratron  firing  tubes.  This 
is  done  by  adding  an  a-c  bias  180  deg. 
out  of  phase  with  the  anodes,  then 
superimposing  a  peak  voltage  that  is 
not  high  enough  to  break  through 
and  drive  the  grids  positive.  When 
the  power  tubes  are  supposed  to  con¬ 
duct,  the  thyratron  bias  voltage  is 
reduced  by  a  bucking  voltage  just 
great  enough  to  let  the  peak  voltage 
drive  the  grids  positive.  In  this  way 
the  firing  point  can  be  changed  by 
shifting  the  phase  of  the  peak  vol¬ 
tage.  Such  a  circuit  is  shown  in  Fig. 
5A.  Figure  5B  gives  the  phase  rela¬ 
tions  with  the  power  tubes  non-con¬ 
ducting  and  Fig.  5C  shows  the  vol¬ 
tage  conditions  when  the  power  tubes 
are  conducting. 

It  will  be  noticed  that  whenever 
an  alternating  voltage  is  used  to 
hold  a  thyratron  non-conducting,  as 
in  Figs.  4A  and  5A,  a  capacitor  is 
connected  around  the  current-limit¬ 
ing  grid  resistor.  This  gives  a  d-c 


component  of  negative  grid  voltage 
due  to  grid  rectification,  which  avoids 
difficulty  due  to  false  firing  by  tran¬ 
sient  voltages  that  might  occur  as 
the  alternating  bias  voltage  is  build¬ 
ing  up  negative. 

Timing  Circuits 

The  timing  function  can  be  added 
to  either  of  the  power  circuits  shown 
in  Figs.  1 A  and  IB,  or  it  can  be  added 
to  the  power  tube  phase  control  com¬ 
binations  shown  in  Figs.  4A  and 
5A.  To  turn  any  of  these  circuits  on, 
it  is  necessary  to  switch  an  alter¬ 
nating  voltage,  which  means  the  two 
control  tubes  must  be  connected  in 
inverse  parallel  to  control  both  halves 
of  the  a-c  wave.  In  such  a  circuit 
the  cathodes  of  the  two  control  tubes 
are  not  at  the  same  potential,  which 
prevents  their  connection  to  the  same 
timing  control  voltage.  This  is  over¬ 
come  by  the  use  of  a  trailing  control 
circuit  as  shown  in  Fig.  6.  The  two 
control  tubes  A  and  B  are  connected 
in  such  a  way  as  to  energize  the  con¬ 
trol  or  grid  transformer  when  they 
conduct.  The  grid  circuit  of  tube  B 
is  made  up  of  three  elements  with  the 
polarities  as  shown.  The  bias  vol¬ 
tage  is  180  deg.  out  of  phase  with 
the  anode  and  therefore  keeps  tube  B 
non-conducting,  with  the  aid  of  the 
grid  resistor  and  capacitor  combina¬ 
tion,  as  long  as  the  feedback  trans¬ 
former  is  de-energized. 

As  long  as  tube  A  is  held  off  by  the 
timing  circuit,  the  feedback  trans¬ 
former  will  not  be  energized  and  the 
control  or  grid  transformer  will  have; 
zero  secondary  voltage.  Now  assume 
that  the  timing  voltage  puts  the  grid 
of  tube  A  positive  when  its  anode  is 
positive,  causing  tube  A  to  conduct 
for  a  half  cycle.  This  energizes  the 
feedback  transformer  and,  due  to 
the  inductance  in  the  circuit,  the  cur¬ 
rent  in  the  primary  of  the  control  or 
grid  transformer  will  continue  past 
the  zero  of  the  voltage  wave  as  in 
any  lagging  circuit.  This  means  that 
as  the  current  in  tube  A  goes  to  zero 
there  will  be  a  positive  voltage  on  the 
plate  of  tube  B  and  the  feedback 
transformer  will  put  a  positive  vol¬ 
tage  on  the  grid  that  makes  tube  B 
conduct  for  a  half  cycle. 

As  long  as  the  grid  of  tube  A  con¬ 
ducts,  tube  B  will  follow  the  next, 
half  cycle.  This  is  only  true  when 
the  load  has  a  lagging  power  factor. 
If  the  current  through  tube  A  went 
to  zero  at  the  voltage  zero  there 
wouldn’t  be  any  voltage  to  fire  tube 
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FIG.  4 — (A)  Another  form  oi  phase  control,  added  to  an  elec¬ 
tronic  contactor.  The  amount  oi  current  that  will  flow  to  the 
welder  it  determined  by  the  position  of  Ri  (B)  Voltage  and 
phase  relationships,  at  explained  in  the  text 


FIG.  5 — (A)  Phase  control  added  to  Fig.  IB.  The  amount  oi  current 
that  will  ilow  to  the  welder  depends  upon  the  adjustment  oi  Ri.  (B) 
Voltage  and  phase  relations  with  S,  open.  (C)  Voltage  and  phase 
relations  with  Si  closed  and  the  tubes  passing  current 
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Unsymmetiical  Attenuatois 


This  article  presents  a  graphical  method  of  designing  T  or  ^  resistance  attenuators  and 
a  simplified  means  of  converting  to  a  dissymmetrical  network  where  impedances  of  different 
magnitudes  must  he  matched 


WHEN  the  need  arises  for  an 
attenuator  with  a  given  loss 
which  will  match  terminal  apparatus 
or  lines  of  unequal  impedances,  it 
will  be  found  necessary  to  compute 
the  values  of  the  branch  resistances 
of  the  required  pad  since  such  data 
cannot  ordinarily  be  found  in  curves 
or  tables.  For  a  T  or  s  network  of 
constant  impedance  level,  however, 
such  information  is  usually  avail¬ 
able.  Now  by  utilizing  a  symmetri¬ 
cal  pad  which  matches  one  of  the  two 
impedances  and  a  transformer  of 
proper  ratio  to  match  the  other  im¬ 
pedance,  the  required  netw'ork  can 
always  be  realized.  But  it  is  not 
usually  convenient,  and  certainly  not 
economic,  to  utilize  this  combination, 
especially  as  it  is  possible  in  most 
instances  to  replace  both  the  con- 
.stant  impedance  pad  and  the  trans¬ 
former  by  a  dissymmetrical  pad. 

The  purpose  of  this  note  is  to  sum¬ 
marize  the  results  of  the  matrix 
transformation*  which  may  be  used 


By  P.  M.  HONNELL 

Soiitlirrn  MethwUftt  Vnircrisiti) 

to  obtain  the  branch  resistances  of 
the  dissymmetrical  pad  which  will  fit 
the  required  terminal  impedances, 
from  design  data  for  the  resistance 
of  the  branches  of  a  symmetrical  T  or 
r  pad  of  the  desired  attenuation.  This 
follows  in  Sections  I  and  II.  If  exact 
branch  resistance  values  for  sym¬ 
metrical  T  or  7;  pads  (of  any  impe¬ 
dance  level)  are  not  available,  they 
may  be  obtained  from  the  curves  in 
Section  III  with  fair  accuracy. 

Section  I — T  Pad 

It  should  be  understood  at  the  out¬ 
set  that  the  values  of  branch  resis¬ 
tances  of  a  symmetrical  T  or  k  pad 
of  given  impedance  level  (say  600 
ohms)  may  be  changed  to  any  other 
impedance  level  (say  500  ohms)  by 

•  K.  -V.  Ciiiilleinin.  “ComnuiiiN'iition  Net¬ 
works.’’  .loliti  Wiley  (IStS.'O.  Vol.  II,  <’hu|>ter 
VI.  Section 


multiplying  all  the  branch  resis¬ 
tances  by  the  ratio  of  the  required  to 
given  impedance  levels  (namely 
500/600  or  5/6  in  this  example). 
Thus  it  is  always  possible  to  adjust 
available  data  for  a  pad  of  the  de¬ 
sired  loss  to  fit  one  of  the  two  im¬ 
pedance  levels. 

In  Fig.  lA,  for  example,  the  sym¬ 
metrical  pad  giving  the  desired  at¬ 
tenuation,  and  having  branch  resis¬ 
tances  r.,  r»  =  r„  and  r*  has  been 
chosen  to  match  the  input  impedance 
Zi.  Since  the  pad  is  of  constant  im¬ 
pedance  level,  the  output  impedance 
Zj  can  be  matched  only  by  means  of 
the  (ideal)  transformer  of  imped¬ 
ance  ratio  l;a*. 

The  branch  resistances  r.',  r»',  and 
r/  of  the  dissymmetrical  pad  (Fig. 
IB)  which  will  replace  both  the  sym¬ 
metrical  pad  and  the  transformer 
(Fig.  lA),  are  obtainable  from  the 
following  equations: 

r.'  =  r.  -1-  (1  —  a)  r,  ) 

r/  =  a-  (r.  -|-  r.)  -  a  r,  [ ,  (1) 

r/  =  a  r,  j 


Hg.  1 — Symmetrical  T  pad  and  ideal  transformer  (A)  and  the  Fig.  2 — Examples  of  dissymmetrical  T  network  (B)  equixalent  to 

electrically  equivalent  dissymmetrical  T  pad  (B).  both  having  the  symmetrical  T  network  and  ideal  transformer  (A),  both  with 

same  loss  10  db  loss 
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where  impedance  ratio  is  given  by 
a*  =  ZtlZ^,  (2) 

the  ratio  of  output  to  input  impe¬ 
dance  levels.  The  equations  maintain 
the  loss  from  input  to  output  termin¬ 
als  of  the  network  invariant. 

Without  going  into  an  exhaustive 
analysis,  it  may  be  evident  that  for 
a  given  ratio  of  impedance  levels,  or 
a',  negative  elements  for  r.'  or  r»' 
may  occur.  In  such  an  event,  the 
only  alternative  is  to  choose  a  net¬ 
work  with  more  attenuation,  which 
will  then  result  in  realizable  resis¬ 
tances.  Of  course,  either  r,'  or 
may  actualy  be  zero  in  the  limiting 
case.  This  result  may  answer  a  ques¬ 
tion  that  has  undoubtedly  arisen  in 
the  reader’s  mind:  “Wherein  does  a 
symmetrical  network  and  (ideal) 
transformer  differ  physically  from  a 
dissymmetrical  network?”  The  an¬ 
swer  lies  in  the  fact  that  for  a  given 
terminal  impedance  ratio  the  former 
can  be  approximated  physically  for 
any  attenuation,  whereas  the  latter 
network  has  a  definite  minimum  at¬ 
tenuation  below  which  some  of  its 
elements  become  physically  unreal¬ 
izable. 

Numerical  Examplt  ‘ 

As  a  concrete  numerical  example 
of  the  application  of  these  equations, 
consider  a  10  db  pad,  required  to 
match  impedances  Zj  =  500  ohms  and 
Z,  =  200  ohms.  From  tables  (or 
Section  III),  the  following  resis¬ 
tances  for  the  branches  of  a  sym¬ 
metrical,  10  db,  500-ohm  level  pad 
are  obtained : 

r.  =  259.75  ohms 
r»  =  r,  =  259.75  ohms 
r,  =  351.37  ohms. 


From  Eq.  (2)  we  obtain  for  the  ratio 
of  output  to  input  impedances, 
o*  =  200/500  =  0.4, 
a  =0.63246. 

Substituting  these  values  into  Eq. 

( 1 ) ,  we  obtain  for  the  branch  resis¬ 
tances  of  the  dissymmetrical  pad: 
rj  =  259.75  -|-  (1  -  0.63246)  351.37 
=  388.91  ohms 

r/  =  0.4  (259.75  +  351.37) 

-  0.63246  (351.37)  =  22.22  ohms 
r/  =  0.63246  (351.37)  =  222.22  ohms. 

The  resulting  dissymmetrical  net¬ 
work  equivalent  to  the  symmetrical 
pad  and  (ideal)  transformer  is 
showm  in  Fig.  2B. 

SectioH  II— Ditsymmctrical  ' 

In  order  to  simplify  the  mathe¬ 
matical  expressions,  it  is  desirable 
when  dealing  with  «  networks  to  ex¬ 
press  all  quantities  as  admittances. 
Since  resistors  of  commercial  manu¬ 
facture,  and  measuring  equipment  in 
general,  are  calibrated  in  terms  of 
impedances,  computed  circuit  ad¬ 
mittances  must  be  converted  into 
impedances  before  the  final  circuit 
elements  are  obtained  physically.  But 
this  is  a  mere  matter  of  reciproca¬ 
tion  of  the  branch  admittance  of  the 
network,  and  should  cause  no  confu¬ 
sion,  if  the  inverted  omega  is  recog¬ 
nized  as  the  conductance  symbol  in 
mhos. 

Thus,  the  equations  which  relate 
the  symmetrical  «  pad  and  (ideal) 
transformer  to  the  equivalent  dis¬ 
symmetrical  71,  working  between  un¬ 
equal  terminal  admittances,  are  as 
follows :  '  '  ' 

ff.'  =  -t-  (1  -  1,  n)  g.  ) 


g/  =  (l/o=)  -1-  <;/)  -  (l/«)  g.  [ , 

(3) 

g/  =  (1  o)  g,  j 

where 

1  a-  =  y«  I’l 

(4) 

is  the  ratio  of  output  admittance  F, 
to  input  admittance  F,,  of  the  termi¬ 
nal  equipment. 

As  shown  in  Fig.  3A,  g„  g,  =  g„ 
and  g,  are  the  branch  conductances 
of  the  symmetrical  x,  with  the  dis¬ 
symmetrical  7s  branch  conductances 
fl).',  and  gj  given  by  Eq.  (3) 
shown  in  Fig.  3B. 

Namcrical  Example 

As  a  numerical  example,  we  con¬ 
sider  again  a  pad  with  10  db  loss,  this 
time  a  n,  working  from  200  ohms 
into  500  ohms  (Fig.  4A).  For  the 
ratio  of  admittances  (l/a“)  we  have, 
converting  the  terminal  impedances 
to  admittances, 

' 

which  gives 

1,  a  =  0.6.3246. 

Reference  to  tables  or  the  curves  of. 
Section  III  gives  the  following 
values  for  the  branch  conductances 
of  a  symmetrical  n  pad  of  10  db  loss, 
and  1/200  mho  admittance  level: 

g,  =  2.5975  X  10  *  mho 
gt  ^  gm  =  2.5975  X  10-*  mho 
g,  =  3.5136  X  10“*  mho. 

The  symmetrical  10  db  ti,  therefore, 
and  the  required  0.4  admittance  ratio 
(ideal)  transformer  are  shown  in 
Fig.  4A. 

To  obtain  the  equivalent  dissym¬ 
metrical  7c,  substitute  these  values 
into  the  Eq.  (3),  giving: 

g.'  =  2.5975  X  10-»  -H  (1  -  0.63246) 

3.5136  X  10-*  =  3.8902  X  10-*  mho 

g/  =  0.4  (2.5975  +  3.5136)  X  10-^  - 
■  0.63246  (3.5136  X  10-*)  =  0.22243  X  10^ 

mho 

g,'  =  0.63246  (3.5136  X  10-»)  =  2.2220 
X  10"*  mho 

The  desired  dissymmetrical  t:  is 
shown  in  Fig.  4B,  together  with  the 
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Fig.  3 — Symmetrical  attenuator  and  ideal  transformer  (A)  and 
equivalent  dissymmetrical  attenuator,  (B),  with  the  same  loss 


Fig.  4 — Dissymmetrical  pad  of  10  db  loss  (B)  equivalent  to 
symmetrical  and  ideal  transformer  (A)  both  having  the  some  loss 
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branch  element  resistances  as  well  as 
conductances,  obtained,  of  course,  by 
taking  the  reciprocals  of  g,\  p/  and 
fif/- 


SvctioR  III — D*tiga  of  Symmetrical  T  or 
AttaNaators 

There  would  be  no  point  in  repeat¬ 
ing  here  the  design  equations  for 
symmetrical  attenuators,  since  such 
information  is  readily  available. 
However,  for  those  who  do  not  wish 
to  calculate  the  numerical  values  of 
branch  resistance  or  conductance  for 
s}mimetrical  attenuators,  the  graphs 
in  Fig.  5  are  presented  for  con¬ 
venience. 

The  tw'o  curves  in  the  figure  pro¬ 
vide  the  basic  design  constants  of  T 
or  %  pads  of  any  constant  impedance 
level,  and  of  0.1  to  100  db  loss.  The 
ordinate  of  the  graph  gives  the 
branch  impedance  of  T  pads,  and  the 
branch  admittance  of  it  pads  on  a 
normalized  basis,  that  is,  on  a  1 
ohm  or  1  mho  level.  For  any  desired 
impedance  or  admittance  level,  mul¬ 
tiply  all  the  values  from  the  curves 
for  the  particular  attenuator  by  the 
desired  impedance  or  admittance 
level.  The  abscissa  of  the  graph  is 
the  desired  attenuator  loss,  for  which 
the  branch  values  are  to  be  deter¬ 
mined.  Although  the  graph  is  self- 
explanatory,  it  may  best  be  demon- 
.strated  by  a  numerical  example. 

Namarical  Exampl* — T  Pad 

Required:  A  10  db  T  pad,  500  ohm 
impedance  level.  From  curve  1,  Fig. 
5,  we  find,  at  10  db  on  the  abscissa, 
that 

r.i  =  r»i  =  0.52, 

and  from  curve  2,  still  at  10  db  on  the 
abscissa,  we  find  that 
r.i  =  0.70. 

These  values  are  on  a  1  ohm  basis 
(that  is  the  reason  for  the  sub¬ 
script  1). 

To  obtain  the  branch  resistances 
for  the  500-ohm  level  pad,  multiply 
each  factor  by  500,  giving: 

r,  =  r »  =  0.52  X  5(X)  =  260  ohma 
r,  =  0.70  X  5(K)  =  350  ohms. 


Fig.  5 — Graph  showing  the  normalized  impedance  or  admittance  for  the  series 
and  shunt  arms  oi  T  and  v  networks.  Curye  1  applies  to  shunt  elements  oi 
^  network  or  series  elements  oi  T  network,  while  curre  2  refers  to  shunt  ele¬ 
ments  oi  T  network  or  series  elements  oi  ^  network.  The  values  obtained 
from  this  graph  must  be  multiplied  by  the  impedance  level  for  which  the 
symmetrical  attenuator  is  designed 


These  values  compare  with  r,  = 

259.75  and  r,  =  351.37,  obtained  from  Fig.  5,  we  obtain  at  10  db  on  the 

exact  equations,  as  given  in  the  ex-  abscissa: 

ample  in  Section  I.  g,i  =  =  0.52, 

IT  Pad  and  similarly  from  curve  2, 

Required:  A  x  pad  of  10  db  loss,  200  g.i  =  0.70. 

ohm  impedance  level.  We  first  recall  These  values  are  on  a  1  mho  basis, 
that  on  an  admittance  basis,  this  To  obtain  the  branch  admittances  on 
would  be  a  10  db  pad  of  1/200  mho  the  required  1/200  mho  admittance 
admittance  level.  From  curve  1  of  level,  multiply  each  factor  by  1/200, 


giving  the  branch  conductances  as: 

g.  =  g,  =  0.52  X  (1/200)  =  2.6  X 
10"*  mho 

g.  =  0.70  X  (1/200)  =  3.5  X  lO-*  mho 

These  values  compare  with  g,=.  g^  — 
2.5975  X  10  *  mho,  and  g,  =  3.5136  X 
10  *  mho,  obtained  from  exact  com¬ 
putations,  given  in  the  numerical  ex¬ 
ample  in  Section  II. 
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Electronic  Switching  Simplifies 


In  carrier  current  communication  systems,  electron  tubes  are  used  to  effect  voice  stimulated 
sequence  operations  to  provide  rapid  and  automatic  conversations  without  feedback.  This 
article  gives  the  outlines  of  one  highly  successful  design 
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Today,  many  high  voltage 
power  transmission  lines  are  be¬ 
ing  used  for  telephonic  communica¬ 
tion  by  radio.  In  power-line-carrier- 
communication,  the  high  frequency 
currents  travel  along  the  power  line 
and  are  not  radiated  into  space.  At 
each  power  station  a  complete  high 
frequency  transmitter  and  receiver 
are  used.  Because  of  electronic 
switching,  the  system  is  ready  to 
transmit  or  receive  signals  almost 
instantly  w’hen  a  person  speaks  into 
any  one  of  several  microphones. 

Since  it  is  desirable  to  utilize  only 
one  carrier  frequency  for  each  com¬ 
munication  channel,  all  of  the  trans¬ 
mitters  and  receivers  are  tuned  to 
the  same  frequency.  At  each  station, 
the  transmitter  output  is  connected 
in  parallel  with  the  receiver  input 
and  coupled  through  suitable  insu¬ 
lating  capacitors  to  the  high  voltage 
transmission  line.  Because  of  this 
parallel  connection,  when  the  system 
is  transmitting,  the  local  receiver 
must  be  shut  off;  and  when  receiv¬ 
ing,  the  local  transmitter  must  be  in¬ 
active.  In  many  space  radio  com¬ 
munication  systems,  the  user  is  re¬ 
quired  to  push  a  button  to  accomplish 
the  transfer  from  receive  to  trans¬ 
mit.  A  newly  developed  voice  con¬ 
trolled  transfer  scheme,  working  on 
electronic  principles,  has  now'  elim¬ 
inated  the  necessity  of  pushing  a 
transfer  button. 

The  transfer  is  accomplished  by 
means  of  electron  tubes,  without  any 
moving  parts.  The  basic  operation 
is  indicated  in  Fig.  1.  Tw’o  transmit¬ 
ter-receivers  (the  minimum  quantity 
necessary  for  a  channel)  are  shown 
with  each  divided  into  four  parts: 

(A)  transmitter  input  (audio  sys¬ 
tem),  (B)  transmitter  output  (car¬ 
rier  system),  (C)  receiver  input 
(carrier  system)  and  (D)  receiver 
output  (audio  system). 

In  the  standby  condition,  i.e.  no 
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user  talking,  the  input  circuits  A 
and  C  must  be  active  and  the  output 
circuits  B  and  D  must  be  inactive. 
The  reason  for  this  is  obvious  when 
it  is  noted  that  the  output  terminals 
of  B  are  directly  connected  to  the 
input  terminals  of  C  and  the  output 
terminals  of  D  are  directly  connected 
to  the  input  terminals  of  A.  For  the 
“transmit”  condition,  Ai  and  B,  must 
operate,  and  Cx  and  D,  must  be 
blocked.  For  the  receive  condition 
C.  and  Dj  must  operate  and  A.  and 
B,.  must  be  blocked.  This  requires 
four  transfer  functions  which  must 
be  performed  in  the  following  order : 
(1)  block  local  receiver  carrier  sys¬ 
tem  (Cl),  (2)  actuate  local  transmit¬ 
ter  carrier  system  (B,),  (3)  block 
remote  transmitter  audio  system 
(A.),  and  (4)  actuate  remote  re¬ 
ceiver  audio  system  (D.). 


These  functions  are  initiated  by 
speaking  into  the  microphone  of  an 
ordinary  telephone  handset.  They 
are  accomplished  in  a  very  short  time 
to  permit  the  person  at  the  remote 
end  of  the  channel  to  hear  and  under¬ 
stand  the  first  syllable  spoken.  When 
the  speaker  stops  talking,  the  system 
must  return  to  the  standby  condi¬ 
tion  as  quickly  as  possible.  The  se¬ 
quence  for  releasing  the  four  trans¬ 
fer  functions  is  2-1-4-3,  2-4-1-3,  or 
2-4-3-1. 

Unfortunately,  the  difference  be¬ 
tween  speech  and  noise  is  sometimes 
only  a  matter  of  opinion.  The  elec¬ 
tronic  transfer  circuits  are  unable 
to  select  and  respond  exclusively  to 
the  proper  sounds.  In  fact,  the  only 
feasible  method  of  accomplishing 
this  choice  is  for  the  speaker  to  talk 
louder  than  the  noise  level  at  his 
microphone.  In  some  cases  this  is 
very  simple.  However,  the  energy 
content  of  some  syllables  is  ex¬ 
tremely  small.  Also,  the  peak  sound 
energy  from  some  common  sources 
of  noise,  such  as  typewriters,  is  quite 
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Fig.  1 — Functional  diagram,  in  block  form,  of  power  line  carrier  frequency 
channel  with  electronic  switching  control 


Power-Line  Communications 


high.  To  guard  against  the  undesir¬ 
able  transmission  of  such  noises,  the 
circuits  may  be  so  arranged  .  that 
sounds  of  short  duration  even  if 
rather  high  in  amplitude  will  not 
cause  transmissions. 

It  is  not  so  easy  to  take  care  of  the 
wide  variations  between  syllables  and 
between  different  speakers.  The  most 
practical  solution  seems  to  be  to  pro¬ 
vide  a  slight  time  delay  in  releasing 
function  2.  This  insures  the  trans¬ 
mission  of  weak  syllables  following 
relatively  louder  ones  and  greatly 
improves  the  intelligibility.  To  take 
care  of  weak  syllables  preceding 
much  louder  ones,  a  quick-acting  au¬ 
tomatic  gain  control  in  the  speech 
amplifier  of  the  transmitter  is  used. 
To  assure  the  proper  sequence  of 
transfer  functions  under  all  condi¬ 
tions,  the  circuits  are  so  arranged 
that  a  gradual  increase  in  the  in¬ 
tensity  of  sound  at  the  microphone 
makes  them  operate  in  the  same  or¬ 
der  as  if  the  initial  sound  w’ere  very 
loud. 

To  understand  how  these  various 
functions  are  performed,  it  is  neces¬ 
sary  to  delve  more  deeply  into  the 
circuit  details.  (See  Fig.  2.)  For 
function  1,  speech  is  amplified  by  the 
variable  gain  and  isolation  amplifiers. 
It  is  then  rectified  and  is  applied  as 
a  positive  voltage  to  the  grid  of  the 
receiver  blocker  tube  to  overcome 
the  high  negative  bias  which  holds 
the  tube  well  beyond  cutoff  for  the 


General  view  of  power  line  carrier  fre¬ 
quency  communication  system  in  steel 
protective  cabinet 
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standby  condition.  The  plate  current 
of  the  receiver  blocker  tube  passes 
through  a  resistor  in  the  receiver 
carrier  amplifier  grid  circuit.  A  very 
high  bias  is  thus  applied  to  cut  off 
the  receiver.  For  function  2,  a  por¬ 
tion  of  the  output  of  the  isolation 
amplifier  is  rectified.  Negative  volt¬ 
age  is  applied  to  the  grid  of  the 
transmitter  actuator  tube.  The 
blocking  of  this  actuator  tube  starts 
the  transmission  of  carrier  because 
the  plate  current  of  this  tube  passes 
through  a  resistor  in  the  master 
oscillator  screen  circuit  and  holds  the 
screen  iiegative  for  the  standby 


Fiq.  2 — Functional  diagram  of  trantmitter  and  receiver  for  the  power  line 
carrier  frequency  lystem 
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condition  required  at  this  time. 

For  function  3,  the  received  car¬ 
rier  is  amplified  and  rectified.  Posi¬ 
tive  voltage  is  applied  to  the  grid  of 
the  transmitter  blocker  tube  which 
is  held  considerably  negative  for  the 
standby  condition.  The  plate  cur¬ 
rent  of  this  tube  passes  through  a 
resistor  in  the  grid  circuits  of  the 
speech  and  isolation  amplifiers  in  the 
transmitter  circuit.  This  provides 
blocking  bias  for  the  transmitter 
audio  system.  For  function  4,  a  neg¬ 
ative  voltage  is  applied  to  the  grid 
of  the  receiver  actuator  tube.  The 
plate  current  of  the  receiver  actuator 
tube  controls  the  bias  of  the  speech 
amplifier  tubes  in  the  receiver  which 
are  cut  off  for  the  standby  condition. 
Thus,  the  receiver  audio  system  is 
made  active. 

To  produce  the  proper  release  se¬ 
quence,  an  interlock  circuit  as  shown 
in  Fig.  2  is  provided  which  holds  the 
receiver  blocked  after  speech  stops 
as  long  as  the  transmitter  master 
oscillator  is  operating.  The  AGC 
and  AVC  circuits  shown  in  Fig.  2  are 
conventional  except  that  they  operate 
almost  instantaneously. 

The  control  tubes  (type  6SJ7)  are 
standard  high  vacuum,  high-/x,  sharp 
cut-off  pentodes.  The  trigger  action 
is  due  to  the  circuits  used  and  par¬ 
ticularly  to  the  use  of  high  control 
voltages  and  high  biases.  The  use  of 
high  vacuum  tubes  practically  elim¬ 
inates  the  effects  of  ambient  temper¬ 
ature  which  are  rather  serious  in 
the  case  of  certain  types  of  gas  filled 
tubes.  Furthermore,  the  necesity  for 
interrupting  the  plate  voltage  to 
stop  ionization  is,  of  course,  elimin¬ 
ated.  The  use  of  standard  receiver 
tubes  in  the  preferred  series  not  only 
minimizes  the  upkeep  cost  but  fa¬ 
cilitates  obtaining  replacements 
when  necessary.  All  tubes  in  the  de¬ 
sign  may  be  had  in  the  open  market. 

The  tests  shown  in  Fig.  3  were 
made  at  the  factory  using  a  dummy 
transmission  line  in  place  of  the 
high  voltage  power  line.  The  top  line 
of  oscillogram  8610  shows  the  appli¬ 
cation  of  a  1000  cps  tone  as  a  sub¬ 
stitute  for  speech.  With  this  sub¬ 
stitute,  the  functioning  of  the  sys¬ 
tem  is  the  same  as  when  an  operator 
speaks  into  the  microphone.  The 
second  line  shows  that  modulation  is 
instantly  applied  to  the  modulator- 
carrier  amplifier.  The  third  line 
shows  the  pulse  delivered  by  the  re¬ 
ceiver  blocker  to  the  receiver  car¬ 
rier  amplifier  grids.  The  fourth  line 
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F\q.  3A — OscUloqrams  illustratin?  application  oi  input  tone 
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FI9.  3B — Oscillogram  showing  stopping  oi  input  ton* 
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Fig.  3C — Oscillograms  illustrating  operation  oi  carrier  system  showing  that 
transmitter  speech  and  isolation  ampliiier  are  cut  oii  immediately  when  audio 

input  is  applied 


Fig.  3D — Oscillogram  illustrating  return  oi  carrier  system  to  normal  or  stand-by 

operation 
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Expansion  of  Fig.  2  into  a  simple  practical  diagram.  Micro¬ 
phone  output  goes  to  VID,  V2D.  V4D  and  V12D.  For  transfer 
function  1  (local  receiTor  carrier  block)  output  of  VI  2D  is  recti¬ 
fied  by  VI  3D  and  amplified  by  V7D  to  appear  across  a  resistor 
in  the  receiTer  carrier  amplifier  grid  circuit  to  block  the  plate 
current  of  VIB  and  V2B.  For  transfer  function  2  (local  trans¬ 
mitter  carrier  actuate)  amplified  a-f  from  V4D  and  V12D  is 
rectified  by  V6D  to  block  plate  current  of  V8D.  At  the  receiv¬ 
ing  station,  modulated  carrier  passes  from  hiline  through 
coupling  capacitors,  line  coupling  tuner,  coaxial  cable  to  VIB 
and  is  amplified  by  VIB,  T7B,  and  V2B.  V3B  acts  as  a  de¬ 
tector  for  tronsfer  function  3  (remote  transmitter  audio  block) 


and  its  filtered  d-c  output  is  amplified  by  V8D  to  block  V3D. 
VI  ID,  V4D  ond  V12D  preventing  transmission  from  the  local 
station  until  the  distant  station  speaker  ceases  talking  and 
releases  the  channel.  Transfer  fvmction  4  (remote  receiver 
audio  actuate)  is  accomplished  by  operating  the  grids  of  V6B 
and  V8B  in  parallel.  V6B  controls  gain  of  the  receiver  carrier 
amplifiers,  and  blocks  V9B  when  a  carrier  of  usable  magnitude 
is  received.  Plate  current  of  V9B  flows  through  RGB  and 
normally  blocks  a-f  amplifiers  V4B  and  V14B.  by  the  drop 
across  RGB.  Thus  there  is  no  audio  output  from  the  receiver 
until  a  sufficient  carrier  has  been  received  to  block  the  trans¬ 
mitter  audio  amplifier 


shows  that  the  plate  current  of  the 
receiver  carrier  amplifier  is  cut  off 
completely  in  less  than  2  millisec¬ 
onds.  The  fifth  line  shows  that  the 
transmitter  actuator  plate  current 
also  is  cut  off  in  less  than  2  milli¬ 
seconds.  The  seventh  line  shows 
modulated  carrier  slightly  delayed 
by  a  capacitor  discharge  circuit  to 
provide  the  proper  starting  sequence. 
The  sixth  line  shows  the  interlock 
taking  control  instantly  when  car¬ 
rier  becomes  available. 

Oscillogram  8674  show’s  the  results 
of  stopping  the  input  tone.  Note  that 
the  transmitter  actuator,  line  5, 
does  not  block  the  oscillator  abruptly 
since  this  might  cause  objectionable 
transients  (clicks).  A  60-cycle  timing 
current  w’as  added  to  line  7,  This 
shows  that  the  carrier  persisted  al¬ 
most  250  milliseconds  after  the  input 
tone  stopped. 

Oscillogram  8606  illustrates  func¬ 


tions  C  and  U.  The  sixth  line  shows 
the  application  of  a  modulated  car¬ 
rier  to  the  input  terminals  of  the 
receiver.  The  fifth  line  shows  that 
the  transmitter  speech  and  isolation 
amplifiers  were  cut  off  almost  imme¬ 
diately.  Lines  3  and  4  show  that  the 
plate  currents  of  the  first  and  second 
stages  of  the  receiver  carrier  fre¬ 
quency  amplifier  are  reduced  by  the 
automatic  volume  control.  One  of 
these  stages  is  controlled  very  quickly 
and  overshoots  somewhat.  The  other 
stage  is  controlled  much  more 
gradually  to  maintain  a  more  nearly 
uniform  output.  Line  2  shows  that 
the  receiver  speech  amplifier  becomes 
gradually  active  in  the  proper  se¬ 
quence.  Line  1  shows  the  receiver 
speech  output  to  the  listener.  The 
gradual  build-up  is  coordinated  w’ith 
the  automatic  sensitivity  control 
characteristics  of  the  human  ear  so 
as  to  provide  better  intelligibility 


than  would  result  from  an  instan¬ 
taneous  start  at  or  above  the  final 
level. 

Oscillogram  8601  shows  the  return 
of  the  receiver  to  standby  conditions 
after  the  cessation  of  speech. 

These  oscillograms  clearly  indi¬ 
cate  that  both  the  transmitter  and 
the  receiver  are  made  active  from  the 
standby  condition  very  quickly.  In 
fact,  the  transfer  takes  place  so 
rapidly  that  the  delay  is  not  notice¬ 
able.  The  users  of  this  communica¬ 
tion  system  seldom  realize  that  they 
are  unable  to  talk  in  both  directions 
at  the  same  time  until  the  listener 
tries  to  interrupt  the  speaker.  Then, 
the  listener  is  reminded  that  he  must 
be  polite  and  w’ait  until  the  speaker 
stops  to  take  a  breath.  Fortunately, 
most  speakers  breathe  quite  fre¬ 
quently  and,  in  so  doing,  allow  the 
circuits  to  return  to  the  standby  con¬ 
dition. 
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Mr.  Lewis  concludes  his  summary  of  circuit  arrangements  for  providing  timing  axes  and 
waveform  control  in  cathode-ray  tube  oscillography  by  dealing  with  amplitude  and  im¬ 
pedance  methods  of  changing  wave  shape 
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Fig.  13 — A  two-stage  amplifier  with  series  circuit  in  output  of  first  stage  and 
parallel  circuit  in  output  of  second  stage.  If  the  values  of  these  output  circuit  con¬ 
stants  are  properly  selected,  the  output  waveform  is  a  replica  of  the  input 


The  first  part  of  this  article, 
published  in  the  July  1942  issue 
of  Electronics,  dealt  with  the  fun¬ 
damentals  of  cathode-ray  oscillo¬ 
scopes  and  some  fundamental  forms 
of  RC  and  R/L  generators  used  as 
timing  axes.  The  second  and  conclud¬ 
ing  part  continues  with  a  discussion 
of  additional  means  of  providing 
waveform  circuits. 

The  circuit  arrangement  of  Fig. 
13  is  one  which  is  frequently  em¬ 
ployed  to  produce  saw-tooth  currentL 
in  an  inductance  for  magnetic  scan¬ 
ning  in  television.  This  circuit  illus¬ 
trates,  in  the  broadest  way,  the  im¬ 
pedance  control  of  waveform. 


By  H.  M.  LEWIS 

Conmitthig  Engineer 


As  an  initial  source  we  have  the 
low  voltage  impulse  wave,  e„  of  the 
group  of  waves  labelled  A.  The  out¬ 
put  circuit  of  F„  termed  a  shaping 
circuit,  is  comprised  of  R^C^L^  in 
series  and  the  voltage  across  this 
load  impedance  is  of  the  complex 
form,  c,.  The  output  circuit  of  F*  is , 
the  impedance  comprised  of  the 
scanning  inductance,  L,.,  with  inher¬ 
ent  shunt  capacitance  C.  and  resis¬ 
tance,  R..  With  a  proper  choice  of  cir¬ 
cuit  constants  in  the  shaping  circuit, 
the  output  voltage,  is  a  large 


amplitude  impulse  of  the  same  form 
as  e,.  The  relations  required  for 
reproducing  the  original  waveform 
are: 

Li  Cl  —  Li  Ci  (2) 

Li/Ri  =  Ci  Ri  (3) 

Cl  Ri  =  U/Rt  (4) 

In  other  words  the  series  circuit  is 
tuned  to  the  same  resonant  fre¬ 
quency  as  the  parallel  circuit  and 
the  RC  time  constants  of  one  circuit 
equal  the  L/R  time  constants  of  the 
other. 

To  understand  the  circuit  opera¬ 
tion  clearly  we  must  refer  to  the 
saw-tooth  derivative  series  shown  in 
Fig.  14.  This  series  of  related  wave¬ 
forms  is  such  that  each  waveform  is 
the  mathematical  derivative  of  the 
form  immediately  below  it.  Thus 
the  double  impulse  A  is  the  deriva¬ 
tive  with  respect  to  time  of  the  im¬ 
pulse  wave  B,  which  is  the  deriva¬ 
tive  of  the  saw-tooth  wave  C,  which 
is  the  derivative  of  the  parobolic 
impulse  wave  D.  The  series  may  be 
extended  in  either  direction.  Con¬ 
versely  we  may  say  that  B  is  the 
integral  of  A ;  C  is  the  integral  of  B 
and  so  forth. 

These  four  forms  are  commonly 
encountered  in  reactive  circuits  since 
the  current  through  a  condenser  is 
the  time  derivative  of  the  voltage 
across  the  condenser;  the  voltage 
across  an  inductance  is  the  time  de¬ 
rivative  of  the  current  through  the 
inductance,  i.e.. 


Wave  Form  Circuits 

for  C  A  T  H  O  D  E 


RAY  TUBES-Part  II 


Another  way  of  saying  it,  is  that 
each  waveform  represents  the  rate  of 
change  of  the  waveform  immediately 
below  it.  For  example  each  trace  and 
retrace  of  the  saw-tooth  C  is  shown 
as  a  straight  line  of  constant  slope. 
Hence  the  retrace  interval  of  the 
pulse  wave  is  at  a  constant  height 
proportional  to  the  steepness  of  the 
saw-tooth  retrace  and  in  the  posi¬ 
tive  direction  since  the  saw-tooth 
retrace  has  a  positive  slope.  The 
trace  interval  of  B  is  negative  and 
constant  at  a  value  corresponding  to 
the  lesser  negative  slope  of  the  saw¬ 
tooth  trace. 

The  double  impulse  A  would  be 
comprised  of  points  at  plus  and 
minus  infinity  if  the  sides  of  the 
pulse  B  were  infinitely  steep  as 
drawn.  In  practice  this  cannot  be 
true  and  finite  double  impul.se  forms 
are  readily  obtained  usually  with 
e.xponential  sides  due  to  distributed 
capacities.  The  waveform  D  is  a 
parabola  during  the  trace  interval 
joined  to  an  opposite  small  parabola 
during  the  retrace  interval. 

The  waves  are  all  shown  with  an 
a-c  axis  since  in  coupling  through 
transformers  and  capacities  a  d-c 
component  w’ill  not  be  tran.slated. 
.And  it  is  to  be  observed  that,  since 
the  average  value  of  an  a-c  wave  over 
a  complete  cycle  is  zero,  the  areas 
of  the  wave  above  and  below  the 
axis  are  equal. 

Recurrent  waveforms  may  be  re- 
.solved  into  harmonic  series  of  sine 
and  cosine  components  by  means  of 
a  Fourier  series  analysis.  This  has 
been  done*,  for  the  saw-tooth  wave¬ 
form  C  and  the  corresponding  series 
for  waves  B  and  D  then  obtained  by 
differention  and  integration  respec¬ 
tively.  In  summation-form  these 
■series  are: — 


m  =  » 


Fig.  14 — DarivatiTe  and  intayral  wayalorms  frequently  encountered.  Any  one 
woreform  is  the  deriyatiye  of  the  wareform  inunediotely  below  it;  conyersely  it 
is  the  integral  of  the  wayeform  immediotely  aboye  it 
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where  w  =  2  y  / 

m  is  the  order  of  harmonic 
b  is  the  fraction  of  cycle  during  which 
trace  occurs. 


Returning  now  to  Fig.  13  it  will 
be  evident  that,  since  pentodes  are 
employed,  the  current  t,  through  the 
.series  circuit  is  of  the  same  wave¬ 


form  as  the  grid  voltage  e,.  For  the 
applied  pulse  A  we  have  then  a  pulse 
voltage  across  R„  a  saw-tooth  voltage 
across  C,  and  a  double  impulse  volt¬ 
age  across  L,.  The  addition  of  the.se 
three  waveforms  is  the  complex 
voltage  e,  as  inspection  will  reveal. 

The  output  current  i,  from  tube 
V'j  will  therefore  be  of  this  wave¬ 
form.  In  order  that  e,  shall  be  of 
impulse  waveform  the  double  impulse 
current  component  must  flow’ 
through  Cj,  the  impulse  component 
through  R,  and  the  saw-tooth  com¬ 
ponent  through  L,  since  this  condi¬ 
tion  is  required  by  the  derivative 
series.  The  choice  of  the  impedence 
elements  with  the  relations  previ¬ 
ously  given  will  produce  this  division 
of  the  complex  current  components 
through  the  several  parallel  ele¬ 
ments. 

•By  MadiKou  Cawein.  I'npiibliHheO  Kfport  — 
-April  19.S3. 
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Fig.  IS — ^By  applying  Torioiu  input  ToltogM  to  tho  grids  of  tho  amplifior  hibot 
Vu  Vi,  and  Vu  those  Toltagos  moy  bo  combined  ond  tho  resultant  effect  Tiowod 
on  tho  screen  of  tho  cothodo-roy  tube 


For  electrostatic  deflection,  the  cir-  current  through  L*  is  of  parabolic 
cuit  of  Fig.  13  is  also  employed  to  form  while  currents  through  the 
develop  saw-tooth  voltage  across  the  shunt  elements,  Rt  and  C»  are  of  saw- 
inductance,  Lt,  or  across  a  secondary  tooth  and  impulse  form,  respectively, 
winding  coupled  to  L,.  This  is  illus-  Since  all  periodic  waveforms  are 
trated  in  the  series  of  waveforms  comprised  of  a  fundamental  plus  a 
labelled  B,  where  the  initial  source  of  large  number  of  harmonic  f  requen- 
voltage,  e„  is  of  saw-tooth  form,  cies  the  waveforms  are  readily  modi- 
The  voltage  across  the  shaping  cir-  fled  by  frequency  discrimination, 
cuit  is  the  complex  form,  and  is  Hence  care  must  be  taken  in  trans- 
comprised  of  a  saw-tooth  component  lating  waveforms  to  provide  circuits 
across  Ri,  a  parabolic  component  of  suitable  bandwidth  and  linear 
across  Ci,  and  an  impulse  component  phase  characteristics.  The  charac- 
across  Li.  The  output  voltage  is  of  teristics  of  filter  and  other  networks 
the  required  saw-tooth  form.  The  are  now  commonly  studied  by  observ¬ 


J 

u 

ing  the  waveform  at  the  filter  out¬ 
put  as  compared  with  that  applied 
at  the  input.  The  square  wave,  a 
pulse  having  equal  trace  and  retrace 
intervals,  is  frequently  employed  for 
this  purpose  since  the  changes  due 
to  frequency  and  phase  distortion  are 
easily  recognized.  A  number  of  arti¬ 
cles  on  this  form  of  testing  have 
recently  appeared  in  the  literature. 

Amplitiid*  Control  of  Wave  Form 

The  complex  waveform  e,  of  curve 
A  Fig.  13  could  of  course  be  made 
up  by  combining  components  of  pulse, 
saw-tooth,  and  double  pulse  derived 
from  separate  sources  in  chosen 
amplitude.  Many  complex  forms  in 
television  practice  are  made  up  by 
such  addition  and  subtraction. 

A  general  circuit  arrangement  for 
combining  waveforms  and  viewing 
them  on  an  oscillograph  is  shown  in 
Fig.  15.  The  several  waveforms  will 
be  applied  to  the  grids  of  the  three 
pentode  amplifiers  having  a  common 
impedance  load  Z.  The  combined 
voltage  is  thereby  developed  at  the 
input  of  the  balanced  amplifier  and 
so  applied  to  the  vertical  deflection 
plates  of  the  oscilloscope.  Some  com¬ 
plex  waveforms,  for  example  those 
of  the  standard  television  synchron¬ 
izing  signal,  are  made  up  of  sec¬ 
tions  of  one  type  of  pulse  which  is 
abruptly  changed  during  intervals  to 
another  type.  This  is  accomplished 
by  “keying.”  Thus  a  group  of  key¬ 
ing  signals  are  developed  by  relaxa¬ 
tion  oscillators  such  as  the  pulse 
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Fig.  17 — A  square-wave  generator  rather 
than  the  transmission  line  may  be  used  to 
provide  suitable  time  delays 


Fig.  16 — An  artificial  line  provides  time 
delay  of  input  pulses,  which  may  then  be 
combined  with  other  voltages  to  form  new 
wave  shapes 
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Fig.  19 — Circuit  ior  proTiding  •uccgMlTuly. 
ampUiication  and  clipping  of  lignoL  to 
produce  wqto  pulses  with  steep  sides 


waves  e,„  and  e.s.  Each  screen 
grid  d-c  voltage  connection  is  suit¬ 
ably  chosen  and  the  pulse  voltages 
are  applied  at  the  respective  screen 
grid  connections  as  indicated.  It  is 
evident  that  e,i  is  the  same  as  e.t 
but  oppositely  poled  and  augmented 
by  a  d-c  potential.  Hence  the  major 
part  of  the  time  the  component  from 
V'l  is  alone  transmitted.  When  the 
pulse  occurs  Vi  is  keyed  out  and  V, 
is  keyed  in  to  change  the  waveform 
during  the  pulse  interval.  When  the 
pulse  of  V,  occurs  the  signal  from 
V,  is  added  to  that  of  Vi  for  the  dura¬ 
tion  of  the  pulse  interval. 

It  is  often  desirable  to  view  cer¬ 
tain  sections  of  a  long  cycle  of  com¬ 
plex  waveforms.  This  may  be  accom¬ 
plished  by  keying  the  position  of 
the  time  axis  on  the  oscillograph 
screen.  For  example  a  composite 
wave  of  pulses  of  different  height 
such  as  e,  may  be  made  up  from 
three  pulse  sources  by  means  of  a 
combining  amplifier.  This  will  be 
applied  as  indicated  to  the  vertical 
plates  to  change  the  position  of  the 
vertical  axis.  The  frequency  of 
horizontal  saw  tooth  deflection  will 
also  be  increased  so  that  a  single 
horizontal  time  axis  trace  occurs 
during  each  pulse  interval.  Thus  we 
may  view  three  sections  of  the  com¬ 
plex  cycle  simultaneously  and  com¬ 
pare  the  waveforms  of  these  sec¬ 
tions.  An  example  of  this  type  of 


Fig.  18 — Qrcuit  lor  oi>erating  pulse  woTe- 
iorms  from  a  fixed  level 


waveform  viewing  is  shown  on  the 
cover  of  Electronics  for  April  1939 
where  sections  of  the  “odd”  and 
“even”  portions  of  a  complete  cycle 
of  television  synchronizing  signal 
are  shown  as  separate  and  directly 
comparable  intervals.  Keying  pulses 
are  often  applied  to  the  grid  of  the 
oscillograph  tube  to  blank  (black¬ 
out)  the  screen  except  during  pre¬ 
determined  intervals  which  are  to 
be  observed. 

Frequently  a  desired  waveform 
may  be  built  by  the  addition  or  sub¬ 
traction  of  available  forms  and  by 
delaying  and  then  combining  these 
forms.  A  long  artificial  line  is  fre¬ 
quently  employed  to  provide  short 
delays.  Thus  in  Fig.  16  if  the  artifi¬ 
cial  line  is  designed  to  pass  the 
es.sential  frequency  band  of  a  pulse 
voltage  such  as  A  applied  to  the 
input,  then  the  voltage  wave  at  the 
far  end  is  of  the  same  form  delayed 
by  the  time  interval  f,  as  shown  at 
B.  If  the  far  end  is  terminated  by  a 
resistance  Z  equal  to  the  surge  im¬ 
pedance  of  the  line  no  reflection 
occurs.  If  however  we  vary  Z  and  if 
the  generator  end  is  also  terminated 
to  avoid  a  second  reflection  then  the 
wave  reflected  back  to  the  generator 
end  will  be  delayed  by  the  interval 
2ti  as  shown  at  curve  C.  However 
the  amplitude  and  polarity  of  the 
reflected  wave  will  depend  on  the  far 
end  termination,  Z. 

If  Z  is  infinite  (open  circuit)  the 
reflected  w’ave  is  shown  by  the  solid 


line  waveform  (1).  If  Z  is  some¬ 
what  greater  than  the  surge  im- 
pedence  the  reflected  wave  is  de¬ 
creased  in  amplitude  as  at  (2).  No 
reflection  is  indicated  at  (3)  when 
Z  equals  the  surge  impedance.  Reflec¬ 
tion  with  reverse  polarity  indicated 
at  (4)  occurs  with  Z  less  than  the 
surge  impedence  and  full  amplitude 
with  reverse  polarity  as  shown  at 
(5)  occurs  when  the  far  end  is  short 
circuited. 

The  output  waveform  viewed  at  O 
may  therefore  be  varied  in  form  by 
varying  Z.  The  waveform  shown  at 
(D)  is  an  example  of  the  form  due 
to  the  original  w’ave  (A)  and  the 
reflected  wave  (C,).  The  waveform 
viewed  at  various  points  along  the 
line  will  differ  due  to  the  difference  in 
delays  between  the  transmitted  and 
reflected  waves.  If  only  the  delayed 
wave  is  wanted  it  may  be  obtained 
with  the  total  delay  2U  by  applying 
the  voltage  O,  and  the  grid  voltage 
of  the  tube,  to  inputs  of  a  combin¬ 
ing  amplifier  whereby  the  component 
form  A  is  neutralized  and  reflected 
wave  C  is  developed. 

Because  of  the  long  lines  required 
and  the  care  required  in  building 
them,  electronic  methods  are  gener¬ 
ally  more  serviceable  in  obtaining 
long  delays  of  impulse  waveforms. 
In  Fig.  17  we  have  a  pulse  waveform 
-4  and  our  problem  is  to  obtain  a 
related  form  D  which  is  delayed  by 
the  interval  f,  and  has  the  pulse  in¬ 
tervals  as  shown.  Our  procedure 
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is  to  use  wave  A  to  synchronize  a 
relaxation  oscillator  at  the  same 
periodicity  and  to  adjust  the  circuit 
constants  of  the  oscillator  so  that  the 
pulse  intervals  correspond  to  the 
delay  interval  h.  In  any  circuit  path 
of  the  oscillator  which  carries  cur¬ 
rent  of  the  form  B  we  insert  a  small 
inductance  or  transformer  so  that 
double  pulse  voltage  of  the  differen¬ 
tiated  waveform  C  is  developed 
across  a  winding.  This  voltage  is 
applied  to  a  second  relaxation  oscil¬ 
lator  in  polarity  such  that  synchroni¬ 
zation  is  effected  by  the  second  pulse 
of  the  pair.  This  gives  us  a  source 
of  pulses  suitably  delayed  and  by 
adjusting  the  circuit  constants  of 
this  second  oscillator  to  give  the  de¬ 
sired  pulse  intervals  we  achieve  the 
required  waveform  D. 

It  will  be  noted  that  the  waveforms 
have  been  shown  relative  to  an  a-c 
axis  which  divides  the  area  equally 
above  and  below  the  axis.  The  ampli¬ 
tude  of  a  pulse  relative  to  the  axis 
will  thus  depend  automatically  upon 
the  ratio  of  trace  to  retrace  time. 
Referring  back  to  the  waves  of  the 
derivative  series  (Fig.  14)  it  will  be 
seen  that  the  saw-tooth  C  has  a  value 
of  b  =  0.9.  The  corresponding  pulse 
wave  B  therefore  has  the  positive 


It  is  frequently  necessary  to  oper¬ 
ate  pulse  waveforms  from  a  fixed 
level  irrespective  of  its  interval  ra¬ 
tios.  This  is  termed  stabilization  and 
is  generally  effected  by  employing  a 
diode  to  develop  a  d-c  component 
equal  to  the  peak  value  of  the  wave. 
Thus  in  Fig.  18  the  a-c  impulse  wave 
coupled  to  the  vacuum  tube  grid  is 
that  shown  as  e,.  The  diode  converts 
this  wave  to  the  form  shown  as  e-. 
This  is  because  the  diode,  poled  as 
show’n,  draws  a  small  amount  of  cur¬ 
rent  at  each  pulse  peak  to  develop 
and  maintain  the  positive  d-c  com¬ 
ponent  Crf.  If  Cl  is  of  opposite  polarity 
it  is  preferable  to  reverse  the  diode 
to  develop  a  negative  peak  value  of 
d-c  stabilizing  potential.  Frequently 
the  control  grid  of  the  vacuum  tube 
may  then  be  used  in  place  of  a  diode 
to  stabilize  the  w'ave  by  drawing  a 
small  amount  of  grid  current  as  each 
positive  peak  occurs. 

In  the  best  of  the  circuits  we  have 
been  discussing  the  precise  pulse 
waveforms  are  not  generally  avail¬ 
able.  They  generally  occur  in  the 
exponential  form  first  mentioned  and 
are  thereafter  shaped  by  limiting 
or  clipping.  This  is  generally  done 
by  applying  the  pulse  wave  in  large 
amplitude  to  a  vacuum  tube  stage 


circuit  will  generally  be  employed. 
The  diagrams  show  that  the  wave¬ 
form  e,  is  set  partially  beyond  cutoff 
of  the  characteristic  of  tube  F, 
due  to  the  battery  bias  c,  and  sta¬ 
bilizing  diode  bias  c^.  The  output 
voltage  developed  acro.ss  R,  is  the 
amplified  form  e,  having  flat  trace 
intervals.  The  wave  C;  is  set  with 
the  peaks  beyond  cut-off  of  the  char¬ 
acteristic  V  of  Vi  by  battery  bias 
Cr  and  diod^  bias  e*  so  that  the  out¬ 
put  voltage  developed  across  is 
the  desired  puLse  €3.  By  this  succes¬ 
sive  process  of  amplification  and 
limiting  we  may  produce  pulses  with 
sides  as  steep  as  our  circuits  permit. 

Expanded  Time  lates 

Two  dimensional  saw-tooth  de¬ 
flection  is  common  in  television 
wherein  the  hcjrizontal  traces  are 
spread  vertically  by  a  second  lower 
frequency  vertical  saw-tooth  deflec¬ 
tion  voltage  to  form  a  grid  of  lines 
or  picture  area.  This  process  is 
shown  in  Fig.  20.  The  pulse  genera¬ 
tors  indicated  in  block  diagram  each 
include  sub-multiple  pulse  generators 
so  that  a  waveform  such  as  B  re¬ 
lated  to  the  scanning  waveform  A 
is  developed  in  each  unit.  The  waves 
of  form  B  from  each  unit  are  ap- 


FI9.  20 — ^Functional  diagrcon  illustrating  method  oi  obtedning  two-dimensional  saw¬ 
tooth  deflection  on  screen  oi  cothode-ray  tube  with  rertical  ond  horixontal  scanning 


1 


dark  lines  corresponding  to  the  pulse 
peaks  which  divide  the  screen  area 
into  time  intervals.  A  standard 
source  of  frequency  may  be  employed 
to  synchronize  the  horizontal  and 
vertical  pulse  generators  so  that  pre¬ 
cise  time  intervals  of  known  value 
are  established.  Signals  whose  time 
relations  are  to  be  determined  are 
then  added  to  the  grid  voltage  by 
the  amplifier  shown.  Their  effect  of 
brightening  or  darkening  of  the 
screen  marks  their  position  on  this 
two  dimensional  time  scale.  Systems 
for  depicting  various  network  char¬ 
acteristics  have  been  developed  using 
this  type  of  expended  time  scale. 

Another  two-dimensional  time 
scale  is  the  circular  trace  of  Fig.  21. 
A  phase  splitting  network  serves  to 
provide  time  quadrature  sinusoidal 
deflection  voltages  to  the  deflection 
plates  which  are  in  space  quadrature. 
An  elliptical  trace  results  which  be¬ 
comes  circular  when  the  two  deflec¬ 
tion  fields  are  of  equal  amplitude. 
This  is  a  case  of  rotating  electro¬ 
static  field. 


Thus 

I  =  A’l  e»  =  A'i  El  cos  w  t  (10) 
where  is  horizontal  deflection  volt¬ 
age 

y  =  A'i  e,  =  A'l  Ei  aia  o)  f  (11) 
where  e,  is  vertical  deflection  voltage 
**  +  V*  =  (12) 

From  Eq.  (10)  and  (11)  above  we 
may  write 

(A,  A’,)2  +  (As  EiY  ^  ^  ^ 

(13) 

which  is  the  equation  of  an  ellipse, 

If  A'l  Ai  =  A’i  Ai  then,  with  (12)  above 

I*  +  y*  =  (A,  Ai)*  =  (14) 

which  is  the  equation  of  a  circle. 
Also  we  note  that 
1/ 

d  =  tan~*  —  =  cj  i 

X 

when  the  trace  is  a  circle. 

Ordinarily  the  deflection  sensitiv¬ 
ities  Ki  and  K-^  of  the  two  pairs  of 
plates  are  sufficiently  equal  so  that 
we  need  simply  make  the  deflection 
voltages  equal  to  obtain  a  circular 
trace.  The  radius  of  the  circle, 
which  the  spot  traces  at  angular 
velocity  is  then  directly  propor¬ 


tional  to  the  voltage  E  as  Eq.  (14) 
shows.  A  signal  e,  applied  to  Vi  is 
effective  therefore  to  change  the  ra¬ 
dius  of  the  circle,  as  indicated  on  the 
diagram.  If  the  signal  e,  is  periodic 
at  the  frequency  /  =  a)/2i:  then  the 
ripple  it  produces  on  the  circular 
trace  is  stationary.  If  e,  differs  in 
frequency  from  /  it  will  move  around 
the  circle. 

If  a  saw-tooth  voltage  is  applied 
to  the  tube  as  shown,  then  it  will 
be  evident  that  the  radius  of  the 
circular  trace  will  change  linearly 
with  time.  If  the  periodicity  of  this 
saw-tooth  voltage  is  /.,  and  lower 
than  /,  then  the  trace  becomes  a 
spiral  which  is  stationary  if  /,,  is  a 
submultiple  of  /.  Otherwise  the 
spiral  will  rotate.  If  /.,  is  much 
higher  than  /  then  the  diagram  be¬ 
comes  radial ;  like  a  series  of  spokes 
radiating  from  a  central  hub.  Sig¬ 
nals  applied  to  the  oscillograph  grid 
or  to  the  tube  Vi  will  register  on 
these  expanded  time  scales  and  a 
variety  of  useful  arrangements  are 
possible. 


Fig.  21 — Phase  splitting  circuits  are  employed  to  produce  two-dimensional  deflections  in  polar  coordinates 
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Notes  on  Band  Pass 


Kiiginrering  Deixirtment,  ThunlarHiiii  Klectrie  Mnniifiivturing  <'u.,  i'hicugu 


The  following  notes  represent 
simplifications  in  methods  of  cal¬ 
culating  the  performance  of  band 
pass  and  band  elimination  filters,  es¬ 
pecially  when  it  is  necessary  to  allow 
for  the  dissipation  in  the  coils.  The 
usual  notation  holds,  i.e.,  F,  and  F, 
are  the  critical  frequencies  (cut-off), 

F„  is  the  median  frequency  in  the 
critical  band,  R  is  the  terminating 
resistance. 

This  equation,  however,  is  cumber-  the  narrow  band  pass  tilt 
Band  Past  Fitters  some  to  use,  but  the  following  simpli-  ever,  if  the  attenuations  a 

Although  there  are  a  number  of  fication  can  be  made :  frequency  F,„  =  FjFj,  ar 

networks  which  may  be  used  as  band  For  any  point  on  the  filter  curve  known,  the  response  o: 
pass  filters,  the  constant  K  type,  corresponding  to  Fn  there  is  another  easily  be  determined, 

shown  in  Fig.  1,  is  most  commonly  point  Fe  such  that  Fn  Fa  =  Fi  F,  =  In  the  contstant  K  band 
employed.  In  this  structure,  the  F„*.  Substituting  Fu  Fa  for  Fi  F*  in  at  the  frequency  F Xl\ 
product  of  the  series  and  shunt  ele¬ 
ment  impedances,  Zi  and  Z*  respec¬ 
tively,  is  a  constant  equal  to  K‘.  The 
expected  performance  of  the  band 
I)ass  filter  is  usually  obtained  graph¬ 
ically  from  the  values  of  Z,/4Z». 

The.se  values  are  usually  given  in 
texts  and  handbooks  in  terms  of  the 
cut-off  frequencies.  The  calculation 
of  Z,/4Z,  becomes  quite  cumbersome 
when  dissipation  must  be  taken  into 
account,  but  the  simplifications  that 
follow  are  useful  in  that  they  do  not 
entail  much  sacrifice  in  accuracy. 

The  impedance  of  the  series  arm 
Z,  at  any  frequency  F„  may  be  ex- 
pres.sed  as  follows: 


The  attenuation  of  the  band  pass 
filter  at  any  point  may  now  be  cal¬ 
culated  from  the  relation 


or  graphically  from 


equivalent  series  resistance  of  the  re¬ 
actor)  and  L,  is  the  series  arm  in¬ 
ductance.  In  terms  of  the  cut-o'’’  fre¬ 
quencies  (Fig.  1). 

2^F^R  ^  R 

‘  QirlFi-FO  Q(Fi-FO 

Fig.  1 — Constant  K  band  pass  filter  circuit  In  the  shunt  arm,  Xu  =  A,.«,  and  as¬ 
suming  dissipation  present  in  the  in 
Eq.  (1),  the  following  is  obtained:  ductances  only, 

Z,  2  (F,r-  -  F.  F»)  (F-^Fu  -  F.n  7.  _  -Xj:?-'' «  “  j"''  _ .-v.. 


^rrCF?-R)R 


Inasmuch  as  the  Q  of  a  filter  choke 
is  seldom  smaller  than  20,  the  re¬ 
active  component  jX^  may  be  neg¬ 
lected  and,  from  Fig.  1, 


This  may  now  be  written  as 


Simplifying, 


where  FAi  is  the  band  spread  at  the 
points  of  determination  (F™*,  F,,), 
while  F^  is  the  band  spread  of  the 
filter  between  points  Ft  —  Fu  A 
curve  (Fig.  2)  may  now  be  made  and 
that  will  give  the  theoretical  deter¬ 
mination  of  the  attenuation  at  any 
point  of  any  constant  K  band  pass 
filter. 

Attenuation  in  Filters  with  Dissipation 

The  attenuation  of  a  band  pass  at 
filter  obtained  by  means  of  curve  in 


The  impedance  of  the  shunt  arm 


1  -  47r2  f’n*  Lt  Ci 

Substituting  for  L,  and  Ct  their 
values  from  Fig.  1, 

„  _  . 


whence 
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and  Band  Rejection  Filters 


Fiq.  2 — Curye  showing  attenuation  of  band  pass  filter,  without 
taking  into  account  resistance  in  coils  or  condensers 


Fig.  3 — Attenuation  of  band  pass  filter  at  the  critical  frequencies 
Fi  and  Ft  when  the  coils  haye  dissipation 


i 


AHenuation  at 

The  attenuation  at  the  niidband 
fretiuency  may  be  found  from  tables 
of  hyperbolic  functions  where 

cosh  0=14-^ 


when  a  is  attenuation  in  nepers. 
However,  inasmuch  as  a  at  the  mid¬ 
band  frequency  is  less  than  one 
neper,  the  following  approximation 
may  be  used: 


cosh  a  =  1  +  -h 

Usin^  the  first  two  terms 
Zi 


or 


nepers, 
r  1 


(3) 


a 


17.:{  , 

—  /  — —  ,,  uei'lliels 
<J  h  -  ti 


Cln) 


The  error  from  using  this  ex¬ 
pression  is  less  than  4  percent  for  a 
less  than  8  db. 


AttaHHotioR  at  a  Cut-off  Froquoney,  F, 

In  the  same  manner  it  may  be 
shown  that  at  F, 


A 

2Zt 


.A 


— 1 


(1  -  jd) 


where  d  is  the  dissipation  factor  of 
the  filter  components.  Performing 
the  indicated  operations 
Z, 


2Zt 


=  2X 


i-( 

Ft-F^Y 
F,  / 

( 

■jy 

)'  ■■ 

Inasmuch  as  d  is  usually  small,  all 
terms  containing  d'  or  ff  can  be 
neglected. 

1;.  2  [-  ,  -I  +;,,| 

The  attenuation  at  Fj  or  F,  may  be 


obtained  from  the  curve  in  Fig.  .‘5 
where  the  abscissas  are  in  terms  of 

Fj  + 1\ 

Q  {Ft-Fi) 


or 

^Ft  -  F, 

To  illustrate  the  procedure  in  the 
design,  let  us  assume  that  it  is  re¬ 
quired  to  obtain  the  expected  per¬ 
formance  curve  for  a  band  pass  filter 
when  Fi  =  3000  cps,  F.  =  4000  cps, 
and  the  dissipation  factor  of  the  coils 
is  0.04  (Q  =  25),  and  in  which 
F„  =  V40b0  X  3000  =  3450.  The 
theoretical  performance  of  the  filter 
may  be  calculated  as  shown. 


Fu 

Fx 

Fm 

•Mtenuation 

in  db 

2800 

4300 

15 

17 

JtiOU 

4620 

2.02 

•22.5 

2400 

.'>000 

2.6 

‘28.0 

'2000 

mxx) 

40 

36.0 

I'jOO 

sooo 

6.5 

44.5 

1‘200 

10000 

8.8 

50 

In  this 

table 

either  Fh  or  Fa  is 

D.') 
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Fig.  4 — Perform¬ 
ance  curre  of  band 
poM  filter  oa  calcu- 
iated  by  the  methods 
outiined  in  this  article 


r* 

2  using  tA  for  the  abscissas. 

^Al 

At  midband  frequency  2  u  FL  = 

-  ^  for  both  the  series  and  the 
2xFC 

shunt  arm.  At  F„, 


z, 


A 

2Z, 


=  2  IT  F.  L,  0  = 
^  _  2  T  F»  Li 

z, - jp-. 

(Fr  -  F,Y  <y 
“  Fi  F, 


2  F,  (F,  -  F,) 

FiF, 

_ F.  « 

“  2(F,  -  F,)Q 


Attenuation  a  at  midband  may  be 
obtained  from  the  relationship 


Fig.  5 — (Below)  Bond 
eliminotion  filter  of  the 
constant  K  type  in 
which  the  series  and 
shunt  reactances  are 
as  shown,  in  terms  of 
the  terminai  resistance 
R 


cosh  a  =  1  + 

where 

cosh  tt  =  -^  +  -y 

Inasmuch  as  the  attenuation  is  usu¬ 
ally  large, 

_  A  =  2 

2  “  2Z,  F.* 


assumed  and  the  other  frequency  is 
calculated  from 


and 


Fi  Ft  .  Fi  Ft 
or  from 


Fai  _  Fa  —  Fit 
Fa  Ft  —  Fi 

The  attenuation  in  decibels  is  ob¬ 
tained  from  Fig.  2.  The  insertion 
loss  at  F„  is  obtained  from  Eq.  (3a) 
and  is 


17.3  3450 

25  ^1000 


2.4  db 


The  insertion  loss  at  F,  and  Ft  is 
7.6  db,  (obtained  from  Fig.  3).  The 
expected  performance  curve  of  the 
filter  is  as  shown  in  the  heavy  line 
on  Fig.  4. 


Bond  Rejection  Filters 

The  band  rejection  filter  does  not 
find  as  wide  an  application  as  the 
band  pass  filter.  Nevertheless,  it  is 
desirable  to  be  able  to  predetermine 


the  performance  of  this  type  of  fil¬ 
ter,  There  is  only  one  type  constant 
K  structure  that  is  commonly  used, 
as  shown  in  Fig,  5. 

Using  the  same  method  of  analysis 
as  in  the  case  of  the  band  pass  filter, 
it  is  found  that 

Il=  -ohjzJi.  =  _2^ 

2Z,  Fa-Fu  Fai  • 

This  relation  is  similar  to  that  ob¬ 
tained  for  the  band  pass  filter  ex¬ 
cept  Ft  —  Ft  and  Fa  —  F,,  are  inter¬ 
changed.  The  theoretical  perform¬ 
ance  of  a  band  rejection  filter  may 
be  then  obtained  from  curve  in  Fig. 


The  attenuation 

F  F 

a  =  2  log,  2  '  Q  nepers, 


or 


a  =  40  logio  2  Q  decibels 

•  m 

At  the  cut-off  frequencies  F.  and 
F. 


Simplifying  and  discarding  terms 
containing  d*  and  (f,  we  obtain 


£l 

2Z, 


=  -  2  -  j2d 
-2- j2 


Ft  Ft 

Ft  -  Ft 

Ft  +  Ft 


Q{Ft  -  Ft) 


The  attenuation  at  points  F*  and  F, 
for  band  rejection  filter  is  obtained 
in  the  same  manner  as  for  band  pass 
filter  from  Fig.  3. 


Broadcasting  Under  War  Conditions 


{Continued  from  page  35) 


together  the  nation  as  a  unified  whole. 
It  is  perhaps  the  most  effective  single 
method  of  disseminating  propaganda, 
in  the  dictionary  sense  of  “tending  to 
persuade  by  just  discussion  and  ar¬ 
gument.”  One  has  only  to  listen  to 
an  hour’s  radio  program  to  be  con¬ 
vinced  of  the  importance  broadcast¬ 
ing  is  playing  in  the  building  up  of 
national  .solidarity,  for  each  and 
every  program  makes  its  appeal  for 
.some  cause  or  another  which  is  in- 

.">6 


tended  to  further  our  war  effort. 
Only  one  important  speech  from 
Washington  or  London  need  be 
marred,  through  failure  of  strategi¬ 
cally  critical  equipment  or  of  inex¬ 
perienced  personnel  to  bring  us  force¬ 
fully  to  the  realization  that  broad¬ 
casting  must  be  maintained  because 
it  is  so  vital  a  ccg  in  our  vast  war 
effort. 

There  is  no  use  taking  an  alarm¬ 
ist’s  point  of  view  with  regard  to 


the  present  situation,  for  those  fac¬ 
tors  which  are  being  recognized  as 
potentialy  dangerous  can  be  rectified 
in  time  to  alleviate  any  serious  dis¬ 
ruption  of  service.  Nevertheless,  the 
problems  confronting  the  broadcast¬ 
ing  industry  must  be  squarely  faced 
immediately,  so  that  steps  may  be 
taken  to  assure  the  industry  that  it 
will  receive  the  personnel  and  equip¬ 
ment  it  requires  to  maintain  its 
.services. 
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PROPAGATION  CONSTANT  AND 
CHARACTERISTIC  IMPEDANCE 

of  High  Loss  Transmission  Lines 


Graphical  and  analytical  methods  for  determining  the  characteristic  impedance  and  propa¬ 
gation  constant  of  transmission  lines  having  high  losses  resulting  from  series  resistance  are 
presented  in  this  Reference  Sheet 


Many  transmission  lines  have  a 
negligible  leakage  conduc¬ 
tance  but  have  a  relatively  high 
series  resistance.  This  is  particu¬ 
larly  true  of  lines  operated  at  radio 
frequencies.  For  such  lines  the  usual 
formulas  for  low  loss  lines  are  in 
serious  error. 

There  are  many  applications  of 
lines  especially  designed  to  have  a 
high  loss  besides  those  high  loss 
problems  normally  encountered.  Such 
applications  include  power  dissipat¬ 
ing  lines  in  which  a  short  section  of 
a  transmission  line  which  has  a  high 
resistance  is  used.*  Other  applica¬ 
tions  include  attenuating  sections  in 
which  a  section  of  a  high  resistance 
line  is  used  to  reduce  a  voltage. 

In  the  accompanying  charts  are 
shown  universal  characteristics  of 
such  lines.  These  curves  show’  simul¬ 
taneously  the  components  of  the  line 
characteristic  impedance  and  of  the 
propagation  constant. 

Characteristic  Impedance 

A  line  with  a  negligible  leakage 
has  a  series  impedance  of 

Z  =  R.-\-  jo,L  (1) 

and  a  shunting  admittance  per  unit 
length  of 

Y  =  (2) 

where  R,  represents  the  series  re¬ 
sistance  of  the  line  per 

unit  length, 

L  represents  the  series  in¬ 

ductance  of  the  line  per 
unit  length,  and 
C  represents  the  shunting  ca¬ 
pacitance  of  the  line  per 
unit  length. 

*  (}.  n.  Brown  and  J.  W’.  Conklin,  Watcr- 
''oolod  Roaistorg  for  UltrahiKb  Frcqueiicies. 
Klectromcs,  Vol.  14,  No.  4,  April  1941,  pp. 
-•4-28. 


By  KARL  SPANGENBERG 

StanJonI  Unirer»ily 

Such  a  line  has  its  characteristic 
impedance  given  by 


It  is  convenient  to  express  the  com¬ 
ponents  of  the  propagation  constant 
in  terms  of  the  values  per  free  space 
wavelength,  thus 

y  =  a  +  (10) 


Z.  =  H. 


V 


jjt\ 

2wK, 


(3) 


where  R,  =  \  L,  C,  is  characteristie  impe¬ 
dance  for  R.  equal  to  zero,  i.e.  no 
loss,  and 

X  represents  the  free  space  wave¬ 
length. 

It  is  convenient  to  express  com¬ 
ponents  of  the  characteristic  im¬ 
pedance  in  units  of  R„  thus 


z.  R  jX 
R.~  R,  R.~ 


(4) 


where  r  represents  the  real  part  of 
Eq.  (3),  or  the  resistive  component 
of  the  characteristic  impedance,  in 
units  of  R,  and  x  represents  the 
imaginary  part  of  Eq.  (3),  or  the  re¬ 
active  component  of  the  characteris¬ 
tic  impedance,  in  units  of  R,.  It  will 
be  seen  in  the  above  that  the  factor 
R,\/R,  is  the  series  resistance  per 
free  space  wavelength  in  R,  units. 

Some  approximations  for  limiting 
cases  are  u.seful.  For  small  R.,  (less 
than  R./l,) 


where  a  represents  the  attenuation 

constant  per  free  space 

wavelength 

3  represents  the  phase  shift 
constant  per  free  space 

wavelength 

It  is  seen  that  the  attenuation  con¬ 
stant  is  zero  for  zero  series  re.>^is- 
tance  and  increases  without  limit  as 
the  series  resistance  increases.  The 
phase  shift  per  free  space  wave¬ 
length  is  2t.  radians  for  zero  series 
resistance  and  increases  without 

limit  as  the  series  resistance  in¬ 
creases.  For  R.,  less  than  R,/\ 

a  =  R,\  '2R,  ntperg  p-T  free  space  wavelength 

(11) 

a  =  4.34  R.\/R,  db  per  free  spac?  wavelength 

(12) 

radians  per  free 
space  wavelength  (13) 

space  wavelength  14) 


degrees  per  free 


X  =  R.\/4jr  R.  (5)  For  large  R.,  (greater  than  30  /?,/).) 

r  =  1  (i=,  2)  (6) 

For  R.,  greater  than  30/2,/a,  a  =  \  rR 

per  free  space  wavelength 


=  \R.\  4v R.(^i  +  nBr) 


(7) 


(S) 


a  =  27.35  \ 


ree  space  wavelengt 

7S7«.(i-J^) 


Propagation  Constant  =  \irH,K/R 

The  propagation  constant  of  the 
line  per  unit  length  is  given  by 


p  T  free  space  wav  l°ngth 

radians 


-  1  + 


jft.X 

2irR. 


0  =  m\ 


(9) 


•(' 

per  free  space  wavelength 


degrees 


per  free  space  wavelength 


15 


Ifi 


■IS) 
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R/Ro,Rf*'S^'''*  Componen+  of  Characftrisfic  Impedancf ,  Unifs  of  Ro 
p,  Phas«  Shift  Per  Free  Space  Vifaivflength,  Units  of  2  It  Radians 


The  graph  is  plotted  to  show  the  terminal  impedance.  It  is  desired  to  The  attenuation  is  0.0553x54.7  = 
reactive  component  of  the  character-  dissipate  most  of  this  power  in  a  8.03  db  per  wavelength.  For  the 
istic  impedance  plotted  against  the  transmission  line  made  of  No.  10  power  to  be  reduced  to  1/10  of  ,  its 
real  component,  both  components  of  iron  wire  so  that  only  40  watts  initial  value  or  10  db,  the  lengtl)  of 
which  are  measured  in  terms  of  reaches  a  resistor  at  the  end  of  this  the  line  must  be  10/3.03  =  3.3  w^ve- 
units  of  R,.  The  curves  also  show  line.  The  terminal  impedance  should  lengths  =  33  meters.  This  lengti  of 
the  attenuation  in  2  nepers,  plotted  be  nearly  600  ohms.  wire  will  dissipate  360  of  the  !400 

against  the  phase  shift  in  2  tc  radians.  The  No.  10  iron  wire  has  a  diam-  watts  fed  into  it.  The  other  40  wfitts 
For  convenience  in  using  small  eter  of  0.1019  in.  At  30  Me  the  skin  must  be  taken  up  by  a  terminal  re¬ 
values,  the  graph  is  divided  into  two  depth  is  of  the  order  of  0.0001  in.  sistor.  A  1.5  inch  spacing  of  the 
portions,  the  portion  in  the  insert  so  that  the  ordinary  skin  depth  form-  wires  is  needed  to  give  the  impedance 
showing  the  region  near  the  origin  ulas  for  resistance  can  be  applied,  characteristics  indicated  above, 
on  an  enlarged  scale.  The  resistance  of  the  wire  is  about  Example  2:  It  is  desired  to  make 

The  use  of  the  graphs  is  illustrated  1156  ohms  per  wavelength.  an  attenuator,  for  use  at  51.5  cm,  582 

in  the  following  examples.  Let  R,  =  600  ohms.  Then  R'k/R,  Me,  in  the  form  of  a  section  of  a 

Example  1:  A  rhombic  antenna  is  ==  1156/600  =  1.927.  From  the  concentric  line.  The  line  is  to  have  a 
fed  with  1  kw  of  power  at  10  meters  charts,  R/R,  =  1.0116.  Therefore  section  of  its  center  conductor  made 
or  30  Me.  The  antenna  radiates  60  R  =  606.96  ohms.  Also,  — X/R,  =  of  a  metallized  resistor.  Use  a  1000 
percent  of  the  input  power  and  puts  0.0553,  so  that  —X  =  33.18  ohms.  ohm  resistor,  1  inch  in  length,  and 
40  percent  or  400  watts  into  the  Hence,  Z,  =  607  —  j  33.2  ohms.  i  inch  in  diameter.  At  this  frequency 


ReactiTe  and  resistiTo  components  of  characteristic  impedance,  and  attenuation 
and  phase  shift  of  transmission  lines  with  high  losses.  The  insert,  upper  right 
corner,  is  an  enlarged  scale  drawing  for  small  values  of  the  graph 


attenuation  =  27.35  \  267  y  ^  ~  2^  /  ~ 
439  db  per  wavelength  —  21.95  db  per  inch. 
The  resistive  component  of  the  char 
acteristic  impedance  is 


Therefore  R  =  4.69x75  =  352  ohms, 
and  the  reactive  component  of  char¬ 
acteristic  impedance  is 


Therefore  —X  =  4.52x75  =  339 
ohms,  so  that  Z,  =  352  —  j  339  ohms 
From  the  phase  shift  formula  for 
the  1  inch  or  1/20  wavelength  section 
the  phase  shift  is  calculated  to  be 


It  will  be  observed  that  the  phase 
shift  and  the  characteristic  imped¬ 
ance  differ  tremendously  from  the 
corresponding  low  loss  values. 

The  high  resistance  1  inch  section 
of  line  must  be  matched  to  the 
75  +  jO  ohm  non-resistive  portion  of 
the  line  in  both  directions.  When 
this  is  done  the  attenuation  of  the 
section  is  approximately  22  db  and 
the  phase  shift  149.5°. 
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OCD  Carrier  Current  Tests 


INVESTIGATING  the  practicability  of 
using  existing  electric  power  dis¬ 
tribution  lines  for  disseminating  pre- 
^  liminary  air-raid  warning  signals  and 
general  information  to  civilian  defense 
i  personnel,  the  Office  of  Civilian  De¬ 
fense  has  conducted  a  series  of  tests  in 
I  an  Eastern  city  and  suburban  environs, 

<  using  existing  broadcast  receivers  with- 
,  out  alteration  for  picking  up  carrier- 
:  current  or  “wired  radio”  signals  fed 

into  the  lines  on  720  kc. 

Four  requirements  were  laid  down 
in  advance.  These  were: 
i  1.  Radiation  from  the  lines  shall  be 
I  of  no  directive  value  to  enemy  raiders. 
2.  The  signal  at  all  desired  terminal 
locations  must  be  dependable,  adequate 
and  must  not  be  affected  unduly  by 
J  changing  nodes,  power  loads,  or  other 
j  line  characteristics. 

I  Z.  The  substation  equipment  for  gen- 
I  crating  and  superimposing  the  carrier 
must  be  of  reasonable  power  rating, 
and  must  entail  a  minimum  of  critical 
>  materials. 

4.  The  signal  must  be  capable  of  cen- 
j  tral  point  control  and  must  not  be  un- 
i  duly  subject  to  sabotage  or  jamming  or 
I  false  signals. 

I  LIr*  Data 

Three  types  of  power  distribution 
I  lines  were  available  in  the  area  selected 
I  for  the  tests: 

i  TYPE  “A” — In  the  heavily  loaded 
downtown  area  all  low  voltage  second- 
^  aries  are  connected  in  multiple  or  paral- 
I  lei  (“grid  type”  network).  Service  is 

!!  fed  to  the  system  at  various  points,  de¬ 
pending  upon  load  requirements.  Feeder 
lines  are  interconnected  to  several 
power  sources.  All  distribution  is  es¬ 
sentially  underground,  with  various 
transformer  vaults  strategically  lo¬ 
cated  throughout  the  area. 

I  TYPE  “B” — In  outlying  areas  under- 
I  ground  4,000-v  feeder  line  distribution 
j  is  employed.  Underground  pole  and 
1  subway  type  transformers  are  fed  from 
1  strategically  located  substations  which 
are  in  turn  fed  from  three-phase  13,- 
1  000-v  lines.  Low  voltage  secondaries  of 
underground  pole  or  subway  t>T)e  trans¬ 
formers  distribute  power  to  service  en¬ 
trances  over  an  area  of  approximately 
?  two  square  blocks  in  residential  sections 
and  approximately  one  square  block  in 

j  neighborhood  commercial  areas.  Feeder 
distribution  from  the  substation  is  by 
I  three-phase,  4,000-v  “Y”-type  distribu- 
I  tion  with  the  centei*-tap  or  neutral 
I  grounded  at  the  substation  as  well  as  at 
I  various  points  throughout  the  system. 
5  TYPE  “C” — In  suburban  areas  the 
?  usual  overhead  power  line  distribution 
system  is  used.  Various  substations  are 
interconnected  by  both  13,000-v  and 
i  1, 000-v  three-phase  feeders.  The  three- 
phase,  4,000-v  feeders  emanating  from 


these  various  substations  distribute 
power  to  subscribers  in  the  various  resi¬ 
dential  and  commercial  areas.  The  pri¬ 
maries  are  shunted  at  convenient  points 
by  the  usual  pole  type  transformer. 
Low  voltage  secondaries  which  distrib¬ 
ute  power  to  subscribers  generally  run 
parallel  to  the  primary  feeders  for  a 
distance  of  one-quarter  wavelength  or 
more. 

Equipmtnt  Used 

Equipment  used  for  the  tests  con¬ 
sisted  of  two  relatively  low  power  radio 
transmitters,  one  consisting  of  a  com¬ 
posite  electron-coupled  oscillator-buffer 
stage  and  a  6L6G  power  amplifier,  high 
level  modulated  by  means  of  a  three- 
stage  audio  amplifier  and  the  other  con¬ 
sisting  of  a  25-watt  amateur  trans¬ 
mitter  modified  for  broadcast  band  op¬ 
eration.  The  latter  unit  used  a  type  807 
tube  in  the  final  r-f  amplifier.  Both 
units  were  equipped  with  the  usual 
microphones  and  audio  oscillators  cap¬ 
able  of  turning  out  a  1,000  cps  tone. 
They  were  capacitively  coupled  to  dis¬ 
tribution  lines. 

Broadcast  receivers  used  for  the  tests 
included  battery  portables,  auto-radio 
and  standard  line-operated  types.  Re¬ 
ports  were  also  solicited  from  listeners 
located  in  the  areas  selected  for  the 
tests. 

Test  Results 

Testing  results  on  Type  “A”  lines,  a 
transmitter  was  coupled  into  power 
service  lines  at  a  fuse  box  located  on  the 
seventh  floor  of  a  downtown  office  build¬ 
ing.  Various  nearby  locations  were 
checked  to  determine  the  area  covered. 
The  signal  was  received  satisfactorily 
in  other  offices  on  the  same  floor  and,  in 
some  instances,  on  other  floors  but  in 
no  instance  was  there  any  indication 
that  the  signal  followed  electric  power 
distribution  lines  outside  the  building. 
By  using  a  portable  battery  operated 
receiver  a  strong  signal  was  detected 
three-quarters  of  a  block  from  the  build¬ 
ing.  Tests  even  at  this  distance,  how¬ 
ever,  indicated  that  noise  level  caused 
by  elevators,  motors,  diathermy  and 
other  electrical  equipment  precluded 
satisfactory  results  in  accordance  with 
requirements  2  and  3.  The  result  was 
not  unexpected  inasmuch  as  heavily 
loaded  neutral-grounded  grid  networks 
carry  several  times  the  power  load  ex¬ 
perienced  under  average  urban  condi¬ 
tions.  (The  problem  of  civilian  defense 
communications  and  signalling  is  not 
considered  serious  in  central  business 
areas  due  to  the  usually  ample  telephone 
and  alternate  wire  facilities  available.) 

Testing  on  Type  “B”  lines,  a  trans¬ 
mitter  was  connected  at  a  substation. 
Dummy  load  against  earth  ground  was 
used  for  preliminary  tuning  of  the 


resonant  L/C  coupler.  When  con¬ 
nected  to  the  4,000-v  primary  very  lit¬ 
tle  retuning  was  required,  indicating 
that  the  distribution  line  was  being  fed 
under  almost  short-circuit  conditions. 
The  neutral  of  the  three-phase  4,000-v 
system  was  well  grounded  at  almost  the 
same  point.  An  estimated  five  watts  of 
power  went  into  the  distribution  system. 
A  tour  of  the  area  supplied  by  the 
particular  line  bus  “disconnects”  which 
were  energized  indicated  good  coverage 
and  proved  that  the  signal  was  follow¬ 
ing  the  4,000-v  feeder  lines.  Although 
but  one  phase  of  the  three-phase  4,000 
v-primaries  were  energized  directly  it 
was  apparent  that  the  other  two  phases 
were  receiving  equal  energy  as  trans¬ 
formers  connected  to  these  phases  ap¬ 
peared  to  radiate  the  same  signal 
strength.  Strong  signals  were  detected 
at  manhole  locations  by  means  of  a 
portable  battery  operated  receiver  for 
approximately  two  miles  distance  from 
the  substation.  Where  transformers 
were  of  the  subway  type,  fully  shield^, 
no  signal  was  received.  Tests  conducted 
with  various  receiver  coupling  methods 
to  determine  to  what  extent  the  signal 
was  being  induced  into  low  voltage 
house  secondaries  were  generally  un¬ 
successful.  No  attempt  was  made  to 
bridge  primaries  to  secondaries  of  sub¬ 
way  transformers,  inasmuch  as  the 
equipment  needed  to  do  so  on  the  scale 
which  would  be  required  was  considered 
unjustifiable.  It  was  concluded  that  al¬ 
though  requirements  1,  3  and  4  were 
accomplished  satisfactorily  terminal 
locations  desired  in  requirement  2  were 
limited  to  the  comparatively  few  points 
where  access  to  the  4,000-v  primary 
(Continued  on  page  130) 


How  The  Wind  Blows 

THE  OFFICE  OF  CIVILIAN 
DEFENSE,  investigating  every 
possible  means  of  keeping 
civilian  oir-roid  wardens  and 
other  officials  in  constant  touch 
with  headquarters,  has  already 
set  up  a  War  Emergency  Radio 
Service  plan  in  cooperation 
with  the  FCC 

NOW  THE  OCD  is  hard  at 
work  investigating  alternate 
signaling  facilities.  Here  ore 
some  pertinent  notes  concern¬ 
ing  one  phase  of  the  busy  or¬ 
ganization's  carrier-current  in¬ 
vestigations. 
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Anode  lead — connects  tube  in  series 
with  line. 


Hose  connection  for  cooling  water. 


Ignitor-^with  tip  immersed  in  mer* 
cury  pool.  Connected  in  series  with 
timer  to  control  tube  operation. 


Ignitor  lead. 


The  ignltron  Is  a  mercury-arc  rec¬ 
tifier  having  a  special  control  elec¬ 
trode  or  ignitor  for  starting  the  arc. 
Of  the  three  G-E  ignitrons  shown, 
the  two  farthest  left  are  welding- 
control  types;  the  one  above,  a 
power-rectifier  type. 


;JP'|giltrIi!f  o"r  powej^. 
leg-control  ty|^  9  |-„|trons,  »" 

rectifior  se^  '  |,a,„res  sh^" 

addition  to  ^  „  bofflo, 

below.  i"«>«-««^  :;‘a“d  an  a«xi«- 

«  ,plash-hood  boftie. 

lory  anodo.  — 


Strong  glass  seal  to  insulate  anode. 


Anode  —  made  of  treated  carbon. 


Mercury  pool  (cathode). 


!  Cathode  terminal  for  support  of  tube 
^and  for  connection  in  series  with 
•  line. 


I 
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Myriad  New  Applications  Lie  Ahead  for 
the  Electronic  Engineer 


I 


'T'HE  use  of  ignitrons  in  industry  has  grown  steadily  in  the 
welding-control  and  power-conversion  fields.  The  advantages 
offered  by  their  use  over  ordinary  mechanical  devices  are  many: 
(1)  There  are  no  moving  parts,  hence  little  or  no  attention  is 
required — one  reason  for  the  low  maintenance  expense  of  elec¬ 
tronic  equipment,  (2)  G-E  ignitrons  are  sturdy  and  do  not  re¬ 
quire  extreme  care  in  handling.  (3)  Because  they  are  replace¬ 
able  units,  tube  failure  results  in  only  the  few  minutes’  shutdown 
necessary  for  making  a  replacement. 


The  long  life  of  G-E  ignitrons  and  the  ease  of  replacement  are 
also  important.  Another  consideration  is  their  comparatively 
small  size.  Since  they  require  only  a  small  amount  of  auxiliary 
apparatus,  valuable  space  can  be  saved  in  high-production 
shops. 

SIMPLIFIED,  QUIET,  HIGH-POWER  CONVERSION 

Power  rectifier  service  is  a  new  field  of  application  for  ignitrons 
in  which  G-E  engineers  are  also  contributing.  Electronic  recti¬ 
fiers  show  how  these  tubes  can  replace  hard-to-get  rotating 
equipment,  and  often  do  a  better  job,  with  fewer  auxiliaries, 
lower  installation  cost,  less  maintenance,  higher  efficiency, 
simpler  control,  and  with  no  noise  or  vibration. 

One  application  suggests  another.  Think  of  G-E  ignitrons 
when  accurately  controlled  high-current  surges  are  necessary 
for  a  job. 


FAST,  ACCURATE,  RESISTANCE-WELDING  CONTROL 

In  this  field,  G-E  engineers  have  developed  electronic-control 
equipment  using  ignitrons  which  now  makes  it  possible  to  weld 
metals  and  alloys  once  difficult  or  impossible  to  weld.  Ignitrons 
were  immediately  accepted  for  this  job  because  of  (1)  their  abil¬ 
ity  to  pass  the  very  high  currents  needed  to  develop  the  necessary 
heat,  and  (2)  their  quick  response.  The  flexible  and  accurate 
electronic  control  of  current  with  ignitrons  is  evidenced  by 
stronger,  neater,  and  faster  welds  and  a  reduction  of  rejects. 


Electronic  control  is  fast  making  yesterday’s  impossible  jobs 
a  regular  part  of  today’s  production.  General  Electric  has  a 
complete  line  of  electronic  tubes — for  work  that  must  he  done 
better  and  faster.  General  Electric  Co.,  Radio,  Television,  and 
Electronics  Department,  Schenectady,  N.  Y. 


The  sale  of  these  tubes  conveys  no  licerue.  either  expressed  or  implied 
under  patents  of  the  Certeral  Electric  Company  other  than  those  coo- 
erirtf  the  tubes  themselves. 


RESISTANCE  WELD¬ 
ING  IS  A  HIGH-SPEED, 
PRECISION  PROCESS 
when  ignitrons  are  used  to 
control  the  high-current 
surges  necessary  for  this 
work.  There  are  practi¬ 
cally  no  resistance-weld¬ 
ing  machines  in  use  today 
that  require  currents 
higher  than  G-E  ignitrons 
are  able  to  control. 


*  Rating!  arc  for  voltagei  of  600  volts  rms  and  below.  Ignitor  requirements  for 
welding-eontrol  types  are  200  volts  and  40  amperes. 

fTypical  ignitor  requirements  for  power -rectifier  ignitrons  are  75-125  volts.  15 
amperes.  Maximum  requirements  are  150  volts,  40  amperes. 


‘“,'^.,,1.1  U.. 

WetronU  tubo.to^ 

metric.  Section  162-3 

'y-  ‘■-■“‘•“’'It. 

ne . °  cal 

jndenaed  teeV^  . ,. 


POWER-RECTIFIER  SERV- 
ICE  MADE  EASY  in  E.  D. 
Guthrie  mine  at  Blanche,  Ky.  A 
portable  d-c  substation,  800  kw, 
875  volts,  including  a  sealed- 
off  ignitron-type  rectifier.  View 
shows  General  Electric  FG-238-B 
isnitrons  and  the  FG-172  ihy- 
ratrons  used  for  firing. 
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broadcasting,  under  the  sponsorship  of 
committees  organized  in  June,  1940,  by 
the  National  Association  of  Broad¬ 
casters.  The  reports  which  have  already 
been  prepared,  have  been  forwarded  to 
all  broadcasting  stations.  The  stand¬ 
ards  covered  such  items  as  the  mechan¬ 
ical  dimension  of  records,  direction  and 
speed  of  rotation,  the  electrical  char- 
arcteristics,  recording  level,  signal-to- 
noise  ratio  and  wow  factor  measure¬ 
ments.  The  most  desirable  frequency 
characteristics  for  transcription  records 
was  the  point  of  most  concern  in  the 
committee  meeting  establishing  the 
standards.  The  standard  finally  adopted 
for  lateral  transcriptions  was  a  rising 
characteristic,  almost  linear  from  —14 
db  at  100  cps,  to  +  16  db  at  10,000  cps. 
For  vertical  transcriptions  the  standard 
rises  almost  linearly  from  —14  db  at 
50  cps  to  0  db  at  400  cps,  is  fiat  at  0  db 
between  400  and  1500  cps  and  then  rises 
to  +5,  +10,  and  +18  db  at  4200,  6900 
and  10,000  cps,  when  the  frequency 
scale  is  logarithmic,  in  both  standards. 

The  second  paper  of  the  morning,  and 
forming  one  of  four  papers  on  a  sym¬ 
posium  on  sound  recording  and  distor¬ 
tion  was  delivered  by  G.  L.  Beers  and 
C.  M.  Sinnett,  of  the  RCA  Manufactur¬ 
ing  Company,  under  the  title  “Recent 
Developments  in  Record  Reproducing 


Engineers  at  l.R.E.  convention  discuss  engineering  activi¬ 
ties  under  war  conditions,  application  of  f-m  to  home 
recording,  and  award  Morris  Liebmann  prize  to  Dr.  S.  A. 
Schelkunoff  for  contributions  to  the  theory  of  electro¬ 
magnetic  wave  radiation 


radio  components  which,  it  is  believed, 
will  prove  beneficial  after  the  war.  As 
a  result  of  the  recent  urging  by  the  War 
Production  Board  to  minimize  travel,  it 
was  indicated  that  the  Cleveland  Con¬ 
vention  may  be  the  last  for  the  duration 
of  the  war. 

The  first  technical  paper  of  the  Con¬ 
vention  was  “Recording  Standards”  by 
I.  P.  Rodman,  Columbia  Recording  Cor¬ 
poration,  New  York,  whose  paper  was 
largely  a  recital  of  the  preparation  and 
establishment  of  standards  for  record¬ 
ing  and  associated  equipment  used  for 


Summer  Convention  of  the 
Institute  of  Radio  Engineers 

Smaller  than  any  convention  within 
recent  years  was  the  Cleveland  Sum¬ 
mer  Convention  of  the  Institute  of 
Radio  Engineers,  held  at  the  Statler 
Hotel,  June  29,  30,  and  July  1.  A  total 
registration  of  approximately  250  per¬ 
sons  was  indicated  with  an  attendance 
at  each  of  the  meetings  of  about  180. 
This  low  attendance  and  the  lack  of 
papers  on  new  developments  reflected 
war-time  activities  of  the  radio  engi¬ 
neers. 

Highlights  of  the  convention  were  the 
luncheon  on  Tuesday  afternoon,  at 
which  Frazier  Hunt,  General  Electric 
News  Commentator  analyzed  world  af¬ 
fairs  and  evaluated  them  in  terms  of 
recent  developments  in  the  Mediter¬ 
ranean,  the  banquet  on  Tuesday  night 
which  included  a  talk  by  George  C.  A. 
Hantelman  on  his  collection  of  14,000 
recording  discs,  and  the  trip  on  Wed¬ 
nesday  evening  to  Nela  Park,  and  the 
Warner-Swasey  Observatory  to  view 
the  large  Schmidt  telescope. 

At  the  banquet  on  Tuesday  Evening, 
the  Morris  Liebmann  Memorial  Prize 
for  1942  was  awarded  to  Dr.  S.  A. 
Schelkunoff  of  the  Bell  Telephone  Lab¬ 
oratories  “for  his  contribution  to  the 
theory  of  electromagnetic  field  in  wave 
transmission  and  radiation.” 

In  opening  the  convention  on  Monday 
morning,  addresses  of  welcome  were 
given  by  A.  F.  Van  Dyck,  president  of 
the  IRE,  P.  L.  Hoover,  chairman  of  the 
Cleveland  Section,  and  Carl  E.  Smith, 
chairman  of  the  Convention  Committee. 
In  his  address,  Mr.  Van  Dyck  empha¬ 
sized  the  position  of  the  radio  engineer 
in  the  country’s  present  war  effort,  and 
pointed  out  that  while  a  certain  amount 
of  secrecy  may  be  necessary  to  prevent 
the  enemy  from  knowing  what  is  being 
developed  in  this  country,  this  policy 
may  become  harmful  if  it  prevents  our 
own  research  workers  or  engineers  from 
becoming  familiar  with  the  develop¬ 
ments  taking  place  at  the  present  time. 
A  free  interchange  of  technical  ideas  is 
necessary  if  we  are  not  to  limit  the 
present  activities  of  research  workers. 
Ways  and  means  must  be  found  to  de¬ 
termine  the  results  of  research  activ¬ 
ities  now  under  way.  It  was  also  pointed 
out  that  the  Institute  is  engaged  in  an 
active  program  of  standardization  of 


Compariten  of  Tracking  Weighf  Reguired  foi 
Various  Pickups 


K- Sfandani  crysfat  iype-operatmg  veriical  force  70  grams  ■  i 

B-  Transcripfion  pickup  magnefic  fype~  operaiirig  vertical  force  45  grams 
C-  decently  developed  crystal  type-operating  vertical  force  28  grams  \ 
D-  Frequency  modulation  type  -operating  vertical  force  18  grams  \  j 


Fig.  1 — Graph  illustrating  the  tracking  weights  required  ior  pick-ups  of  various 
construction  and  illustrating  the  advantage  of  the  i-m  type  of  pick-up  (curve  D) 


Fig.  2 — Schematic  wiring  diagram  of  oscillator  and  discriminator  of  f-m  phono¬ 
graph  pick-up  recording  system 
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If  You  Have  Any  Magnet  Wire  and  Coil  Problems, 
or  need  Increased  Production  on  These  Items  .  .  . 


Anaconda’s  Central  West  plants  still  have  unfilled  capacity  on 
magnet  wire  and  coil  production  . .  .for  u'ur  work.  In  addition 
to  these  facilities,  they  have  experienced  personnel  to  help  solve 
problems  you  might  have  with  this  phase  of  manufacture. 

Here  is  an  opportunity  to  release  your  time  so  that  it  can  be 
devoted  to  other  important  problems.  Our  sales  offices,  located 

in  all  principal  cities,  are  near  you.  Call  , _  _ ^ 

today.  A  representative  will  be  glad  to  .  ANA^^^DA  ^ 
discuss  your  problem.  ; 


General  Offices;  25  Broadway,  New  York  City 
Chicago  Office:  20  North  Wacker  Drive 
Subsidiary  of  Anaconda  Copper  Mining  Company 
Sales  Offices  in  Principal  Cities 


L  This  familiar  trade-mark  • 
;  symbolizes  the  best  ef-  | 
I  forts  of  modern  research  | 
{  and  production.  | 


These  Improved  Insulations 
Are  Now  Available 
Nylon — Vitrotex  —  and  Formvar 

The  commercial  development  of  Nylon 
and  V^itrotex  insulations  is  in  part  the  result 
of  Anaconda  research  .  .  .  research  that 
continues  with  redoubled  effort  produc¬ 
ing  new  products  for  war  work.  Of  course, 
when  peace  comes,  the  benefits  of  this  re¬ 
search  will  be  readyfor  industry  everywhere. 


ANACONDA  WIRE  &  CABLE  COMPANY 


AnacojndA 


from 


sum 


wire  t.  CABI.E  COHP 
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Systems."  The  research  underlying 
this  paper  (as  well  as  that  for  other 
papers,  for  that  matter)  was  concluded 
before  the  United  States  entered  the 
War.  Investigations  were  conducted 
during  the  past  two  years  to  determine 
the  prospect  of  materially  improving 
the  overall  performance  of,  record-re¬ 
producing  systems.  Considerable  atten¬ 
tion  was  directed  toward  the  possibility 
of  reproducing  frequencies  up  to  10,- 
000  or  12,000  cps  from  standard  shel¬ 
lacked  records  without  the  introduction 
of  objectionable  surface  noise.  The  pos¬ 
sibility  of  producing  a  frequency-modu¬ 
lated  signal  by  means  a  special 
pick-up  and  associated  circuits  was 
studied  and  such  a  method  was  found  to 
lend  itself  to  a  realization  of  many  re¬ 
quirements  considered  essential  to  a 
satisfactory  reproducing  system.  A  new 
pick-up,  consisting  of  a  metal  frame  or 
mounting  block  serving  as  a  support  for 
an  insulated  plate  which  holds  a  thin 
ribbon  and  stylus,  was  developed  as  the 
first  essential  unit  in  the  frequency- 
modulated  system.  The  lateral  displace¬ 
ment  of  the  stylus  in  this  pick-up  re¬ 
sults  in  a  change  in  the  position  of  the 
ribbon  with  respect  to  the  fixed  mount¬ 
ing  block,  and  thus  produces  a  change 
in  capacitance.  In  the  frequency  modu¬ 
lation  pick-up  it  is  essential  that  the 
change  in  capacitance  with  displace¬ 
ment  of  the  stylus  be  such  as  to  pro¬ 
duce  a  linear  relationship  between  fre¬ 
quency  change  and  motion  of  the  stylus. 
This  condition  is  fulfilled,  to  a  practical 
extent,  in  the  type  of  pick-up  already 
mentioned. 

The  pick-up  producing  capacity  vari¬ 
ations  may  be  connected  directly  across 
the  tuned  circuit  of  the  oscillator.  This 
arrangement  is  not  particularly  desir¬ 
able  because  the  tone  arm  is  made  un¬ 
duly  large  and  the  heat  from  the  oscil¬ 
lator  tube  causes  the  end  of  the  tone 
arm,  which  is  handled  by  the  user,  to 
become  uncomfortably  hot.  The  same 
result  can  be  accomplished  by  mounting 
the  oscillator  tube  in  the  main  instru¬ 
ment  chassis  and  connecting  it  to  the 
pick-up  through  a  resonant  transmis¬ 
sion  line  which  is  used  as  the  oscillator 
tuned  circuit. 

A  simple  resonant  circuit  is  utilized 
as  the  means  for  converting  the  oscil¬ 
lator  frequency  variations  into  changes 
in  the  amplitude  of  the  signal  applied 
to  the  diode  portion  of  the  6R7  tube. 

The  schematic  diagram  of  the  circuit 
used  in  the  f-m  recording  system  is 
shown  in  Fig.  2.  Considerable  attention 
must  be  paid  to  an  arrangement  of  cir¬ 
cuit  and  components  which  are  free 
from  temperature  changes,  and  at  the 
same  time  enable  the  pick-up  capacity 
variation  to  produce  the  desired  fre¬ 
quency  changes,  as  a  result  of  modula¬ 
tion. 

A  considerable  portion  of  the  Beers- 
Sinnett  paper  was  devoted  to  a 
discussion  of  the  experimental  and 
mathematical  analyses  carried  out  to 
determine  the  characteristics  of: 

(a)  Lateral  mechanical  impedance, 

(b)  Lateral  force  acting  upon  stylus, 

(c)  Response  characteristic  of  pick¬ 
up  and  tone. 


Fig.  3 — Simpliilvd  wiring  diagram  of 
reactonc*  tub*  circuit  which  acti  os  on 
adiustobl*  inductcmc*  in  th*  distortion 
meter  described  by  J.  E.  Hayes.  This 
type  oi  circuit  replaced  the  inductances 
in  a  bridged-T  frequency  discriminating 
circuit 


Fig.  4 — Simplified  schematic  wiring  dia¬ 
gram  oi  the  distortion  meter.  Gain  is 
provided  by  the  pentode,  while  proper 
phase  relations  or*  maintained  by  the 
triode  cathode  follower 


75.000' 


(d)  Tracking  weight  required  to 
overcome  vertical  force  due  to 
lateral  velocity, 

(c)  Tracking  weight  and  relative  out¬ 
put  to  be  obtained  with  different 
radius  of  stylus.* 

An  experimental  frequency  modula¬ 
tion  record  reproducing  system,  of  the 
type  described  has  been  in  use  for  some 
time.  All  of  the  evidence  to  date  indi¬ 
cates  that  the  system  is  a  practical  one 
and  not  adversely  affected  by  changes  in 
temperature,  humidity  and  line-voltage. 

The  experimental  frequency  modula¬ 
tion  pick-up  meets  the  requirements  of 
a  satisfactory  pick-up  to  a  degree 
which  has  not  previously  been  obtained 
in  a  relatively  inexpensive  device.  The 
general  performance  characteristics  in 
a  pick-up  of  this  device  can  be  calcu¬ 
lated  within  reasonable  limits. 

From  the  listener’s  standpoint,  the 
experimental  frequency  modulation 
phonograph  system  which  has  been  de¬ 


scribed,  makes  it  possible  when  using 
conv(>ntional  shellacked  records,  to  ex¬ 
tend  the  frequency  range  of  a  record  re¬ 
producing  system  to  10,000  or  12,000 
cps  with  a  surprising  freedom  from  sur¬ 
face  noise,  mechanical  noise,  and  dis¬ 
tortion.  A  further  reduction  in  surface 
noise  can  be  obtained  with  shellacked 
records  if  they  are  recorded  with  a  high 
frequency  accentuation  characteristic 
which  is  comparable  to  that  used  in 
transcription.  Experimental  records  of 
this  type  have  been  made.  The  surface 
noise  obtained  from  these  records  with 
the  frequency  modulation  reproducing 
system  was  reduced  to  a  point  where  it 
was  not  objectionable  to  the  most  criti¬ 
cal  listeners. 

Although  the  calculations  and  meas¬ 
urements  which  have  been  given  are 
confined  primarily  to  78  rpm,  records  of 
the  same  performance  advantages  are 
retained  in  a  frequency  modulation  re¬ 
producing  system  designed  for  tran¬ 
scription. 


aooif^r 


coa^f 


2.000S1 


Fig.  5 — Circuit  oi  four-tube  portable  radio  receiver  which  fits  into  breast  pocket 
of  man's  suit,  as  described  by  W.  I.  Brown 
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SMALL  PARTS  DO/NC  THEIR  DUTY. . . . 


CINCH  MANUFACTURING  CORPORATION 

2335  West  Van  Buren  Street,  Chicago 
SUBSIDIARY:  UNITED-CARR  FASTENER  CORP.,  CAMBRIDGE,  MASS. 


/ 1 7 1' 

Cinch  small  parts  are  made  with  one  thought  in  mind, 

to  give  their  utmost  for  ''nerve  center"  where  "everything" 


depends  upon  the  reliability  toffa  sp;^p^  of  the  communicated  signal — on 
the  land,  in  the*  air,  and  at  sea  . . .  the  tank,  the  motorized  service  —  in  the 
bomber,  the  fighter,  the  interceptor ...  the  entire  fleet,  everywhere  down 
to  the  smallest  contact  unit,  CINCH  parts  are  in  it,  doing  their  duty. 
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Meter”  was  described  by  J.  E.  Hayes, 
Canadian  Broadcasting  Corporation, 
Montreal.  The  distortion  measuring 
instrument  was  developed  since  com¬ 
mercially  available  instruments  were 
usually  either  rather  critical  in  adjust¬ 
ment,  or  else  could  be  used  only  on  cer¬ 
tain  predetermined  frequencies,  and 
furthermore  could  be  obtained  only  on 
orders  having  high  priority  rating. 

A  simple  method  of  making  distortion 
measurements  may  be  based  on  the  fre¬ 
quency  selective  characteristics  of  the 
bridged-T  network.  The  difficulty  with 
such  a  network  made  of  the  usual  cir¬ 
cuit  elements  is  the  lack  of  flexibility  be¬ 
cause  of  the  large  variable  inductances 
required.  This  has  been  overcome  in  the 
design  developed  by  Mr.  Hayes  by  re¬ 
placing  actual  inductances  by  their 
electrical  equivalent  inductances  pro¬ 
vided  by  a  reactance  tube  circuit.  The 
inductance  is  altered  by  varying  the 
voltage. 

A  simplified  reactance  tube  circuit  is 
shown  in  Fig.  3  in  which  the  voltage 
applied  to  the  grid  of  the  vacuum  tube 
is  retarded  almost  90  deg.  with  respect 
to  Co  by  making  R  large  with  respect  to 
A,.  The  plate  current  also  lags  by 
almost  90-  deg.,  producing  an  effective 
inductance  at  the  input  terminal. 

A  practical  embodiment  of  this  cir¬ 
cuit  is  shown  in  Fig.  4  where  two  tubes 
are  required  to  obtain  the  desired  re¬ 
sults.  A  pentode  tube  provides  the 
necessary  gain,  while  a  triode  used  as 
a  cathode  follower  maintains  the  proper 
phase  relationship  and  gives  the  low 
output  impedence  necessary  for  low 


A  paper  by  H.  E.  Roys,  RCA  Manu¬ 
facturing  Co.,  Indianapolis,  on  “Meas¬ 
uring  Transcription  Turntable  Speed 
Variations”  was  the  third  paper  on  the 
recording  symposium  of  Monday  morn¬ 
ing.  Because  of  the  extensive  use  of 
discs  of  the  transcription  and  home 
phonograph  type  in  the  radio  broad¬ 
casting  field,  it  is  becoming  more  im¬ 
portant  to  maintain  high  standards  of 
record  reproduction.*  One  of  the  essen¬ 
tial  requirements  is  that  of  speed  con¬ 
stancy  or  freedom  from  wows  of  the  re¬ 
producing  turntable.  The  term  wow 
is  now  generally  used  to  denote  such 
speed  variation. 

The  effect  of  speed  variations  as  per¬ 
ceived  by  the  ear  occur  as  direct  pitch 
variations  at  low  rates,  increasing  to 
flutter  at  higher  rates,  and  finally  in¬ 
discernible  as  pitch  changes  but  recog¬ 
nized  as  distortion  due  to  the  production 
of  side  bands  because  of  frequency  mod¬ 
ulation. 

Early  w’ow  equipment  developed  for 
measuring  turntable  speeds  with  the  aid 
of  a  constant  note  record  and  a  fre¬ 
quency  modulation  detector  consisted  of 
a  tuned  circuit  where  operation  was  on 
one  side  of  the  resonance  curve.  The 
present  laboratory  equipment  which  op¬ 
erates  on  the  same  principle  has  been 
improved  and  uses  two  tuned  circuits  in 
push-pull  to  balance  out  changes  of  in¬ 
put  voltage.  A  magnetic  tone  wheel  is 
used  instead  of  records  and  two  bal¬ 
anced  pick-ups  help  to  minimize  errors 
due  to  misalignment  and  vibration. 

Simplified  equipment  such  as  used  by 
the  RCA  Service  Department  in  which 
a  bridge  circuit  with  three  resistance 
branches  and  one  tuned  circuit  branch 
was  described.  With  this  type  of  cir¬ 
cuit  a  band-pass  filter  is  used  in  the  in¬ 
put  circuit  and  the  tuned  circuit  of  the 
bridge  is  tuned  to  the  carrier  signal. 
Any  change  in  speed-frequency  unbal¬ 
ances  the  bridge  and  is  registered  on 
the  detector  meter.  The  reading  of  the 
meter  is  then  the  wow  of  the  turntable. 

Due  to  operating  directly  at  the  res¬ 
onance  point  of  the  tuned  circuit  a 
speed  deviation  in  either  direction  gives 
the  same  voltage  increase  across  the 
detector  and  doubles  the  frequency  ap¬ 
plied  to  the  meter.  The  frequencies  ap¬ 
plied  to  the  meter  are  low,  however, 
when  wow  rates  of  frequencies  cor¬ 
responding  to  one  revolution  at  33J  and 
78  rpm  are  encountered  so  that  the  bal¬ 
listic  constants  of  the  meter  are  im¬ 
portant.  Tests  made  with  different 
meters  show’ed  the  difficulty  of  reading 
the  meter  accurately  and  to  overcome 
this  a  special  meter  with  a  lower  fre¬ 
quency  resonance  and  increased  damp¬ 
ing  was  obtained.  An  improvement  in 
accuracy  of  reading  resulted. 

The  method  of  expressing  the  wow 
content  as  a  single  figure  was  discussed 
and  preference  given  to  the  r-m-s 
method  over  the  present  peak  to  peak 
(maximum  to  minimum  speed  devia¬ 
tion  expressed  as  a  percentage  of  the 
average  value)  method. 

A  16  mm  film  showing  the  swinging 
of  the  meters  at  low  wow  rates  w’as 
shown  at  the  convention. 

“A  New  Type  of  Practical  Distortion 


values  of  reactance.  Smooth  control  of 
the  reactance  is  obtained  by  a  76,000 
ohm  resistor,  which  changes  the  effect  of 
output  impedance  i?,  of  the  tube  Vf 
This  circuit  is  used  as  the  electronic 
inductance  in  the  frequency  discrimin¬ 
ating  circuit.  The  distortion  meter  con¬ 
sists  essentially  of  a  bridge  T  audio 
frequency  bridge  circuit  in  which  the 
inductance  element  is  replaced  by 
a  reactance  tube  circuit.  Because  of  the 
flexibility  obtainable  in  vacuum  tube 
circuits,  it  is  a  relatively  simple  matter 
to  vary  the  effective  inductance  con¬ 
tinuously  over  a  fairly  wide  range,  and 
thus  allow  the  distortion  meter  to  be 
used  at  any  frequency  in  the  audio 
range. 

Certain  precautions  must  be  taken  in 
a  circuit  of  this  type  in  order  to  avoid 
difficulties  due  to  non-linear  action  of 
the  reactance  tube  circuit.  Application 
of  negative  feedback  effectively  reduces 
the  non-linearity,  increases  stability, 
and  at  the  same  time  keeps  tube  noise 
and  hum  at  a  minimum  level.  Certain 
limitations  inherent  in  a  reactance  tube 
circuit  of  this  type  are: 

1.  It  can  be  used  only  in  relatively 
low-voltage  circuits. 

2.  The  Q  of  the  circuits  drops  off  on 
either  side  of  some  optimum  frequency, 
and 

3.  Care  must  be  taken  in  the  design 
of  the  amplifier  portion  so  that  phase 
shifts  introduced  by  it  do  not  cause  the 
circuit  to  break  into  oscillation. 

The  final  paper  on  the  Monday  morn¬ 
ing  session  was  “Frequency  Modula¬ 
tion  Distortion  in  Loud  Speakers”  by 


Ver  De/t. 
Circuits 


Ver  Sync 
Pulses 


Television 

Receiver 


Hor  Svnc 
Pulses 


AFPC  Circuit 


Fiq.  6 — Block  diaqram  oi  the  elements  required  in  the  automatic  frequency  and 
phase  control  synchronisinq  circuit  described  by  Wendt  and  Fredenhall 


Phase  Detector 


Scanning  Oscillator 


Fiq.  7 — Schematic  diaqram  of  connections  of  the  phase  detector  and  scanninq 
oscillator  of  the  AFPC  television  circuit 
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Tokio,  Xagoya,  Osaka,  and  Points  East 


A— t)etecu)r  Case,  turned,  thread¬ 
ed,  Sored,  drilled,  tapped  and 
.  counter- Sored. 

Sawed  and  drilled  insulators. 

•  ^’“Filter  Sracket,  sawed,  milled 
and  drilled. 


WHERE  did  those  planes  come  from.^ 
Where  did  they  go?  We  don’t  know. 
All  we  do  know  is  that  they  got  there— 
and  that  mighty  armadas  will  follow  them. 

Synthane,  because  of  its  combination  of 
properties,  is  valued  in  wartime  production. 
These  properties  include  excellent  electri¬ 
cal  insulating  characteristics,  light  weight 
(half  the  weight  of  aluminum),  structural 
strength,  ease  of  machining,  and  resistance 
to  corrosion  from  solvents,  petroleum  prod¬ 
ucts,  water,  many  acids  and  salts. 


If  you  are  producing  to  win  this  war,  and 
are  not  as  familiar  with  laminated  plastics  as 
you’d  like  to  be,  let  us  help.  have  a 
number  of  folders — ready  now — on:  1.  Syn¬ 
thane  Sheets,  2.  Synthane  Tubing,  3.  Tech¬ 
nical  Plastics  for  Industry,  4.  Synthane  Gear 
Material,  5.  Corrosion-Resisting  Synthane, 
6.  Practical  Methods  for  Machining  Bake- 
lite-laminated  Plastics,  7.  The  Synthane  Sam¬ 
ple  Book,  containing  Synthane  grades. 

S>'NTHANE  CORPORATION.  OAKS.  PENNA. 


Plan  yaur  prvui^nt  ami  talari  with  gflamtlrn 
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SILENT  STABILIZED  (EAR  MATERIAL 


CALLITE  TUNGSTEN  CORPORATION 


G.  L.  Beers,  and  H.  Belar,  RCA  Manu¬ 
facturing  Company.  It  was  shown  that 
as  the  frequency  response  range  of  a 
sound  reproducing  system  is  extended, 
the  necessity  for  minimizing  all  forms  of 
distortion  is  correspondingly  increased. 
Although  distortions  contributed  by  the 
loud  speaker  have  been  frequently  an¬ 
alyzed,  a  type  of  loud  speaker  distortion 
which  has  not  received  general  consid¬ 
eration  was  described.  This  distortion 
is  the  result  of  the  Doppler  effect,  and 
produces  a  frequency  modulation  in 
loud  speakers  reproducing  complex  tone. 
It  was  shown  by  mathematical  deriva¬ 
tion,  supported  by  laboratory  measure¬ 
ments,  that  this  type  of  distortion  may 
be  minimized  by  r^ucing  the  diameter 
of  the  cone  of  the  speaker  and  using 
separate  speakers  for  both  the  low  and 
the  high-frequency  components.  • 

The  first  paper  of  the  Monday  after¬ 
noon  technical  session  was  “Radio  Fre¬ 
quency  Oscillator  Apparatus  and  Its 
Application  to  Industrial  Process  Con¬ 
trol  Equipment”  by  T.  A.  Cohen, 
Wheelco  Instruments  Co.,  Chicago.  This 
paper  described  an  electronic  relay 
mechanism  which  avoids  many  detri¬ 
mental  features  incidental  to  photo^ 
electric  equipment  when  applied  to  in¬ 
dustrial  control.  The  apparatus  de¬ 
scribed  is  Fig.  8,  a  type  of  tuned 
grid-tuned  plate  oscillator  which  takes 
advantage  of  the  large  steady  current 
changes  which  may  be  made  to  take 


1  Roller-Smith 
Callite 


Co/f/rtf/l 
T?ass  I 


Con  fro/  COt/s 


take  over 


Dual  frioc/e 


Control  mass 


^  One  instrument  often  does  the  work  form  high  quality,  stamina  and  all 
of  two  or  three  when  Roller-Smith  In-  around  dependability, 
strument  Switches  "take  over"  a  panel. 

Hard-to-get  meters  now  in  service  can 
be  released  for  new  installations  by  re¬ 
placing  one  or  more  of  a  group  with 
Roller-Smith  Instrument  Switches. 

This  important  aid  to  America's  hard- 
pressed  industry  depends  heavily  on  the 
quality  of  component  parts.  Callite  sil¬ 
ver  contacts,  chosen  by  Roller-Smith  for 
their  low  resistance  and  longer  life,  have  Speciuhsts  in  the  manujaiture  of  elec- 
set  new  performance  records  in  this  im-  Irical  contacts  of  refractory  and  precious 

portant  application.  In  countless  other  metals,  bi-metals,  lead-in  wires,  pla- 

fields,  Callite  contacts  are  the  standout  ments  and  grids — formed  parts  and  raw 
choice  where  operations  depend  on  uni-  materials  for  all  electronic  applications. 


Control 

coils 


There  is  a  large  group  of  Callite 
Tungsten  products,  each  designed  to  do 
a  particular  job  better.  Callite  research 
and  resourcefulness  have  contributed  to 
countless  technical  and  scientific  devel¬ 
opments.  If  you  have  a  special  problem, 
why  not  consult  Callite's  engineering 
department  today 


Fiq.  8 — Fundamentals  of  tuned-qrid  tuned- 
plate  oscillator  used  os  a  relay.  The  con¬ 
trol  mass  alters  the  plate  current  which 
in  turn  actuates  a  relay 

place  in  some  varieties  of  self-excited 
radio  frequency  oscillators,  with  small 
changes  in  coupling  or  excitation. 

In  most  instances  the  direct  current 
component  present  in  the  plate  circuit 
of  such  oscillators  is  allowed  to  flow 
through  an  electromagnetic  relay  of 
suitable  characteristic  which  is  main¬ 
tained  in  a  pre-chosen  contacting  posi¬ 
tion  by  suitable  adjustment  of  the  os¬ 
cillator.  Upon  being  tuned  or  de-tuned 
by  the  approach  of  a  mass  of  metallic, 
in  other  cases,  non-metallic  material,  to 
a  suitable  portion  of  the  oscillator  cir¬ 
cuit,  the  oscillator  causes  a  change  in 
contacting  position  of  the  relay  through 
the  change  in  steady  plate  current  value. 

One  form  of  the  oscillator  type  relay 
mechanism  has  been  applied  widely  to 
the  problem  of  producing  an  electrical 
contact  function  by  the  motion  of  the 
pointer  of  a  sensitive  and  delicate  meas¬ 
uring  mechanism  without  disturbing 
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TO  SPEED  DELIVERIES... CONSERVE  CRITICAL  MATERIALS 


USE  WIDER  TOLERANCES 
WHEREVER  POSSIBLE 

Wherever  possible  specify  ±  20%  or  ±  10%  toler¬ 
ance  resistors  instead  of  ±5%  tolerance.  Stocks  , 
of  10%  in  some  ranges,  and  20%  in  almost  all 
ranges,  are  available  whereas  5%  resistors  must 
be  manufactured.  In  many  types  of  resistors  yield 
is  based  on  tolerance,  therefore  the  wider  the 
tolerance  the  greater  the  yield.  Specify  wider 
tolerances  to  save  material,  time  in  delivery,  de¬ 
lays  in  production. 


SPECIFY  NON-FERROUS  METALS 
FOR  NON-CONDUCTING  PARTS 

In  many  instances,  speci- 
^  1  iSilB  fications  can  safely  be 

^  ’  revised  to  eliminate  hard- 

to-get  ferrous  metals  in  favor  of  non-ferrous 
metals.  This  is  especially  true  of  non-conducting, 
non-functioning  parts  such  as  covers,  shafts,  etc. 
for  controls  and  rheostats.  Not  only  does  this 
mean  conservation  of  critical  materials,  but  it 
serves  as  an  aid  in  obtaining  materials  promptly. 


USE  STANDARD  RESISTORS 

f  Special  resistors  require  spe¬ 
cial  engineering,  tooling, 
materials,  and  specially  trained 
operators  plus  special 

'/T£  ^ 

Rf/irc]  Army  and  Navy  stocks  of 
spares  which  greatly  com- 
V*.***^  plicate  the  problems  of 
fast  production  and  replacement  in  the  held. 

Resistor  users  are  urged  to  use  standard  types 
and  sizes  wherever  possible — standards  of  the 
industry,  and  the  standards  included  in  existing 
specifications  for  large  percentage  of  Army  and 
Navy  equipment. 


SPECIFY  DELIVERIES  TO  MEET 
ACTUAL  PRODUCTION  SCHEDULES 

The  problem  of  specified  delivery  dates  versus 
actual  produaion-use  dates  is  a  difficult  one  for 
both  buyer  and  supplier.  With  IRC  Resistors 
so  generally  specified  for  war  work,  however, 
and  with  IRC  production  devoted  100%  to 
meeting  these  demands,  our  manufacturing  prob¬ 
lem  is  simplified  when  production-use  dates  are 
specified.  On  this  basis,  deliveries  can  often  be 
staggered  over  an  entire  production  period, 
rather  than  being  demanded  far  in  advance  of 
actual  use  dates,  thus  taking  a  long  step  toward 
"on  time”  deliveries  for  all. 


Whatever  your  war  equipment  resistor  need 
whatever  your  tolerance  specifications  or  de 
livery  dates,  IRC  will  cooperate 


to  the  full  limit  of  its  greatly  ex 


panded  facilities  in  meeting  them. 


We  realize  there  are  many  cases 


where  none  of  the  foregoing  suggestions  may 
prove  applicable.  ^X'herever  they  can  be  applied, 
however,  they  will  play  a  part — 


small,  but  none  the  less  important 


in  speeding  up  the  war  effort  and 


increasing  its  efficiency. 


INTERNATIONAL  RESJSTANCE  COMPAN 
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*  Variable  condenser  is  con¬ 
trolled  by  this  unusual 
cantilever  action  which 
graduates  the  speed  of 
the  rotor  section  in  rela¬ 
tion  to  the  dial  movement 
to  give  a  logarithmic  fre¬ 
quency  coverage.  The  ac¬ 
tion  is  positive  with  no 
lost  motion. 


For  dttaiUd  imformatioH  on  this  and  other  instruments, 
write  direct  to  the  factory.  There  it  no  obligation,  of  coarse. 
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the  measuring  accuracy  of  the  mechan¬ 
ism.  Other  forms  of  the  apparatus 
where  described  as  applied  to  forms  of 
industrial  control  in  which  no  mechan¬ 
ical  measuring  mechanism  is  involved, 
but  in  which  the  motion  of  fluids  such 
as  in  manometer  columns  and  flow¬ 
meters,  or  moving  masses  of  metallic, 
non-metallic,  solid  or  liquid  material 
were  considered.  The  control  functions 
described  are  primarily  concerned  with 
contacting  action  in  which  the  contact 
determines  the  presence  or  absence  of 
the  controlled  medium  such  as  the  elec¬ 
tric  power  flow  to  a  furnace. 

The  paper  dealt  Anally  with  more 
specialized  forms  of  control  function,  in 
which  the  controlled  medium  must  be 
throttled  so  that  only  sufficient  con¬ 
trolled  medium  is  made  available  to  sup¬ 
ply  the  demands  of  the  process,  con¬ 
sistent  with  maintaining  a  steady  state 
of  balance  in  the  process. 

A  comparatively  new  type  of  elec¬ 
tronic  development,  “The  Scanning 
Microscope”,  was  described  by  V.  K. 
Zworykin  in  a  paper  of  which  J.  Hillier 
and  R.  Snyder  were  co-authors.  The 
new  electron  miscroscope  of  the  scan¬ 
ning  type  has  been  developed  to  exam¬ 
ine  the  surfaces  of  all  material  with 
the  high  resolving  power  afforded  by  the 
use  of  the  electron  beam.  The  new 
scanning  microscope  is  suitable  for  the 
examination  of  opaque  objects,  whereas 
the  usual  type  of  electron  microscope 
thus  far  in  use  has  been  limited  to  an 
examination  of  “transparent”  subjects 
by  passing  the  electron  beam  through 
the  material  under  examination.  In 
the  scanning  microscope  the  specimen  is 
moved  mechanically  in  such  a  way  that 
each  point  of  its  surface  is  scanned  in 
a  systematic  fashion  by  the  electron 
probe  in  much  the  same  manner  as  tele¬ 
vision  scanning.  The  secondary  elec¬ 
trons  which  are  emitted  from  the  point 
of  the  specimen  bombarded  by  the  elec¬ 
trons  of  the  probe,  are  accelerated  and 
projected  on  a  fluore.scent  screen.  The 
intensity  of  the  light  emitted  by  the 
fluorescent  screen  varies  in  accordance 
with  the  secondary  emission  properties 
of  successive  points  of  the  specimen. 
This  modulated  light  signal  is  con¬ 
verted  into  an  electrical  signal  by 
means  of  a  multiplier  phototube  and  is 
then  synthesized  in  a  printed  picture 
by  an  amplifier  and  facsimile  printer 
system.  The  use  of  the  electronic-light- 
electronic  transformation  of  the  image 
signal  improves  the  signal-to-noise  ratio 
by  at  least  an  order  of  magnitude  over 
that  found  in  conventional  method  of 
collection  and  voltage  amplification. 

In  outlining  this  paper.  Dr.  Zworykin 
traced  the  difficulties  in  the  develop¬ 
ment  of  this  scanning  microscope  and 
showed  how  various  methods  of  ap¬ 
proach  proved  most  promising  at  one 
time  or  another,  depending  upon  the 
status  of  the  television  development  of 
the  time. 

An  experimental  model  of  the  scan¬ 
ning  microscope  has  been  constructed 
and  has  been  successful  in  producing 
images  of  etched  metal  surfaces  at 
magnifications  as  high  as  10,000  diam¬ 
eters  with  a  resolving  power  consider- 
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In  PEACE  ...  as  in  WAR 


Two-way  radio  communication  is  a  vital  factor  whose  importance  is  magnified  by  today's 
events  around  the  globe.  Not  only  do  our  far-reaching  fighting  forces  coordinate  their 
operations  through  the  maintenance  of  radio  communication  —  but  we,  at  home,  are  sup¬ 
plied  with  constant  information  concerning  their  activities. 

Tomorrow,  when  the  nations  will  again  be  at  peace,  giant  transports  will  link  the  peoples 
of  the  world  closer  and  closer  .  .  .  and  two-way  radio  communication  will  cement  new  ties 
with  all  peoples,  everywhere. 

JEFFERSON-TRAVIS  RADIO  MFC.  CORP. 

Manuj^actuteti  ojf  M&tlna  and  Aiolfile  )Q.&dlo  Communication  C^uipment 
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Dr.  S.  A.  Schelkunoii,  oi  th«  B«U  T*l»phone 
LaboratoriM  who  rocoired  the  Morris  Liob- 
monn  momorial  award  ior  his  theorotical 
studios  oi  tho  transmission  and  radiation 
of  electromagnetic  wares 
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Solar  experleace  plays  a  vital  part  in  the  productloH' 


of  eoapletely  dependable  paper  capacitors  for  tho 


Armed  Service  Branches  of  onr  Government. 


Consult  Solar  for  prompt  solution 
of  your  paper  capacitor  problems 
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“Spectroscopic  Analysis  in  the  Manu¬ 
facture  of  Radio  Tubes”  was  the  title 
of  a  paper  delivered  by  S.  L.  Parsons, 
Hygrade  Sylvania  Corporation.  This 
paper  was  devoted  to  a  description  of 
the  use  of  spectrographic  methods  in 
attacking  some  of  the  problems  en¬ 
countered  in  the  manufacture  of  tubes. 

The  spectrMg»phic  equipment  in¬ 
stalled  at  the  Tly^ade  Sylvania  plant 
was  intended  j^  *a^^»ol  in  attacking 
chemical,  met^urgical,  fluorescent  and 
ceramic  probl^s  of  tube  manjifacture. 
The  spectroscope  and  denStometer 
used  in  making  and  anlyzing  meas¬ 
urements,  as  well  as  the  arc  lig^t 
sources  were  described  in  detail.  jC^The 
various  applications  of  this  equipment 
I  to  the  quantitative  and  qual^ative 
I  analyses  of  materials  going  into*  the 
!  manufacture  of  radio  tubes  were  dis- 
i  cussed,  and  it  was  shown  how  the  spec- 
j  troscopic  laboratory  was  able  to  im¬ 
prove  the  quality  of  tubes,  minimize 
difficulties  of  manufacture  through  ac¬ 
curate  and  appropriate  analyses. 

A  rather  mathematical  paper  on 
“Minimizing  Aberrations  of  Electron 
Lenses”  was  given  by  H.  Poritsky  of 
the  General  Electric  Company  in  Sche¬ 
nectady.  The  primary  object  of  the 
p^pef  was  the  determination  .of  mini¬ 
mum  spherical  aberration  through  the 
investigation  of  several  possible  ways 
of  obtaining  sharp  focbsing.  '* 

I  C.  H.  Gleason  presented  the  paper 
i  “Half-Wave  Voltage-Doubling  Rectifier 
Circuit”  of  which  W.  D.  Waidelich  is 
co-author.  Both  men  are  with  the  Uni¬ 
versity  of  Missouri.  It  was  shown  that 
!  the  half-wave  voltage-doubler  is  useful 
as  a  power  supply  and  has  several  ad¬ 
vantages  over  other  circuits  employing 
input  transformers.  It  offers  economy 
in  cost,  size,  and  weight  and  hence  is 
used  in  transformerless  receivers.  For 
use  in  radio-receiver  power  supplies,  it 
has  the  important  advantages  of  having 
a  common  input  and  output  terminal. 

Although  no  analysis  of  this  half- 
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wave  doubler  seems  to  have  been  made, 
several  references  to  its  operation  and 
applications  may  be  found.  The  pur¬ 
poses  of  this  paper  were  to  present  the 
results  of  the  analysis  by  means  of 
curves  suitable  for  use  in  design,  to 
compare  some  of  the  theoretical  results 
with  experimental  results. 

A  comparison  of  the  operating  char¬ 
acteristics  of  the  half-wave  and  full- 
wave  voltage  doublers  shows  that 
throughout  the  normal  operating  range 
(uCR  greater  than  10)  the  full-wave 
doubler  offers  a  higher  input  power 
factor,  lower  maximum  tube  currents, 
slightly  less  ripple  (and  of  higher  fre¬ 
quency)  in  the  input  voltage,  and 
slightly  better  voltage  regulation; 
while  the  half-wave  doubler  offers  lower 
peak  inverse  tube  voltages,  lower  ef¬ 
fective  input  currents,  and  a  common 
input  and  output  terminal  allowing 
both  the  load  and  input  source  to  be 
grounded  if  necessary. 


Allernating 
current  i 
supply  \ 


Fig.  9 — Diagram  of  circuit  of  tingle  wave 
voltage  doubling  rectifier 


The  performance  of  a  half-wave 
doubler.  Fig.  9,  may  be  predicted  if 
the  capacitance  of  the  two  equal  con¬ 
densers,  Cl  and  C,  and  the  load  resis¬ 
tance  R  are  known.  Upon  evaluation  of 
the  parameter  (taCR),  the  curves  of 
Fig.  10  may  be  used  to  determine  the 
operating  characteristics  of  the  circuit. 

These  curves  may  also  be  used  to  de¬ 
sign  a  half-wave  doubler  to  meet  certain 
prescribed  operating  conditions.  Often 
the  input  voltage  and  frequency,  the 
output  d-c  voltage,  and  the  output  d-c 
current  are  specified.  In  addition,  the 
application  may  restrict  the  percent 
ripple  allowable  in  the  output  voltage. 
Hence  E„,  and  /<,,  are  specified  to¬ 
gether  with  a  restriction  on  the  percent 
ripple  r.  From  the  curve  of  Fig.  10  the 
value  of  (urCR)  is  fixed  by  the  ratio 
(E^JEJf.  The  capacitance  of  the  con¬ 
densers  may  be  found  from  laCR,  the 
load  resistance,  {R  —  E^JIt^),  and  the 
supply  frequency  u/2n.  The  curves  of 
Fig.  10  may  be  used  to  determine  the 
peak  inverse  tube  voltage  and  the  maxi¬ 
mum  tube  current,  thus  enabling  the 
selection  of  rectifier  tubes  of  proper 
inverse  voltage  and  maximum  current 
ratings,  and  percent  ripple  in  the  out¬ 
put  voltage.  If  this  value  is  greater 
than  the  percent  ripple  allowable,  the 
output  voltage  may  be  filtered,  or  some 
compromise  in  the  specified  current 
and  voltages  may  be  made  so  as  to 
increase  the  value  of  (wCR).  The 
percent  ripple  in  the  output  can  be 
materially  reduced  by  placing  a  filter 
circuit  between  the  output  condenser 
and  the  load  resistance.  Insertion  of  a 


Extra  dependability  to  assure  broad,  consistent  coverage. 
That's  just  one  of  the  many  things  v/ar  demands  of  America's 
great  broadcasting  industry.  Blaw-Knoz  is  proud  that  it 
is  helping  to  answer  this  challenge  —  proud  that  more 
than  70%  of  all  the  radio  towers  in  the  nation  were  built 
by  Blaw-Knox. 
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SUBASSEMBLIES 
FURNISHED  BY 
ISOLANTITE 

release  production  facilities  and 
personnel  for  major  assembly  jobs 


rr  IS  the  countless  minor  assembly  operations  that 
add  to  the  cost  and  delay  the  production  of  war 
equipment.  By  turning  over  to  Isolantite  Inc.,  for 
subassembly,  the  parts  in  which  steatite  is  combined 
with  metal  in  various  forms,  you  release  needed  pro¬ 
duction  facilities  and  skilled  hands  for  major  assem¬ 
bly  tasks.  Isolantite's  ability  to  furnish  subassemblies 
that  meet  the  most  exacting  demands  is  a  matter  of 
record. 

In  addition  to  speeding  war  production,  this  **subas- 
semblying^'  gives  you  all  the  advantages  of  Isolantite .'i' 
Among  these  are  the  extremely  close  dimensional 
tolerances  Isolantite’s  manufacturing  processes  per¬ 
mit  ...  its  adaptability  to  the  production  of  intricate 
shapes . . .  and  a  uniformity  of  product,  high  mechani¬ 
cal  strength,  electrical  efficiency  and  non-absorption 


of  moisture  which  contribute  greatly  to  dependable 
insulation  performance. 

If  you  have  a  problem  in  production  that  is  vital 
to  Victory,  Isolantite-fumished  subassemblies  might 
help  solve  it.  War  equipment  manufacturers  taking 
advantage  of  this  unique  service  enjoy  the  benefits 
of  Isolantite  high-grade  insulation  at  the  same  time 
that  they  ease  the  burden  of  war  production. 


ISOLANTITE 


CERAMIC  INSULATORS 

ISOLANTITE  INC.,  BELLEVILLE,  NEW  JERSEY 
*Regulere<i  traje~name  for  the  prodttcit  of  Itolantite  Inc. 
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filter  will  cause  some  alteration  in  the 
operation  of  the  doubler  circuit  as  pre¬ 
dicted  from  this  analysis;  however,  the 
analysis  will  still  afford  a  rather  good 
approximation  of  the  other  operating 
characteristics  of  the  doubler. 


Fig.  10 — Perfonnance  charac¬ 
teristics  of  the  circuit  of  Fig.  9 


W6XA0 


On  the  basis  of  the  experimental 
vertifications  obtained,  the  mathemati¬ 
cal  analysis  is  representative  of  the 
actual  operation  of  the  doubler  circuit, 
and  therefore,  prediction  of  the  per¬ 
formance  of  the  doubler  by  the  analysis 
seems  justifiable.  The  assumption  of  no 
tube  drop  while  conducting  seems  to 
have  introduced  little  error,  but  for 
large  tube  drops  an  extension  of  this 
analysis  would  have  to  be  used. 

It  has  been  shown  that  the  design  of 
this  circuit  and  the  predetermination 
of  its  performance  is  facilitated  by  the 
use  of  the  results  of  this  analysis. 

In  opening  the  Tuesday  morning 
technical  session,  J.  A.  Ouimet  of  the 
Canadian  Broadcasting  Corp.,  gave  a 
very  timely  paper  on  “Maintenance  of 
Broadcasting  Operations  During  War¬ 
time.”  A  rather  complete  analysis  of 
the  current  wartime  problems  facing 
operators  and  engineers  in  broadcasting 
stations  was  made.  The  important 
factors  which  must  be  taken  into  ac¬ 
count  include:  (1)  protection  against 
sabotage,  by  the  erection  of  fences  and 
barricades,  by  the  provision  of  flood¬ 
lighting,  and  armed  guards;  (2)  pro¬ 
tection  of  plants  by  fire  instruction  and 
precautions;  (3)  conservation  of  equip¬ 
ment  by  efficient  utilization,  by  good 
maintenance  and  operation  practices,  by 
the  rehabilitation  of  obsolete  units,  by 
the  elimination  of  unnecessary'  opera¬ 
tions,  and  by  the  reduction  of  the  power 
of  transmitters;  (4)  protection  of  trans¬ 
mitter  operation  by  emergency  antenna, 
for  operation  out  of  the  driver  stages, 
by  standby  generators,  and  by  standby 
transmitters  of  low  power;  (5)  pro¬ 
tection  of  studio  operation  by  disper¬ 
sion  of  facilities,  by  the  setting  up  of 
emergency  control  points  and  by  the 
use  of  portable  equipment  and  mobile 
units. 

It  was  pointed  out  that  in  all  of  these 
measures  and  others  which  may  be 
taken,  the  engineering  difficulties  are 
minor  ones  and  yet  progress  in  over¬ 
coming  them  is  frequently  most  difficult. 
The  real  problem  of  the  broadcast  en¬ 
gineer  is  first  to  bring  about  a  full  and 
general  realization  of  the  seriousness 
of  the  situation  and  secondly,  to  take 
immediate  and  effective  measures  to 
meet  that  situation  irrespective  of  the 
effort,  inconvenience  and  constant  self- 


i  PLUGS 

switchboard 


An  important  link  in  the  television 

"picture”  switchboard,  through  which 

electrical  waveforms  are  patched  from 

one  studio  to  another,  is  the  Cannon 

Coaxial  Connector.  The  problem  of  *  V 

conveying  frequencies  of  0  to  5  milli-  \ 

on  cycles  was  solved  by  coaxial  cables 

and  the  accompanying  plugs  and 

jacks,  which  are  a  special  Cannon  application. 

Voices,  music  and  television  pictures  must  pass  through 
plugs  without  loss  or  distortion  at  the  Don  Lee  Television 
Station  atop  Mt.  Lee,  Hollywood,  Calif.  These  coaxial  fittings 
provide  continuous  shielding  with  constant  impedance. 
Wiring  and  shielding  are  shell  protected  and  Isolantite  wash¬ 
ers  are  used  for  further  insulation. 

This  is  just  one  use  of  the  many  highly  specialized  Cannon 
Connectors  for  making  electrical  connections  quickly  and 
with  absolute  certainty  —  in  tanks,  planes,  motion  picture 
studios  and  hundreds  of  other  civilian  and  military  uses. 
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SPEEDS  PRODUCTION 
lOWERS  CO 


Koolohms  are  doubly  protected.  The  wire  itself  is  insulated  before  being 
wound  AND— all  types  are  sealed  in  sturdy,  chip-proof,  ceramic  or  tempered 
shock-proof  glass  casings. 

Therefore,  they  operate  safely  and  dependably  even  when  mounted  directly 
to  grounded  parts  with  the  simple  attachments  illustrated  above.  All  of  these 
methods  of  mounting  are  today  being  used  by  prime-  and  sub  contractors  who 
are  meeting  exacting  specifications  with  Koolohms. 

Meter  multipliers  —  high  resistance,  high-power  units,  truly  non-inductive 
resistors  —  ferrule  type  resistors  that  withstand  the  most  severe  salt  water 
immersion  test  and  other  features  are  found  in  Koolohms — the  answer  to 
practically  all  your  resistor  problems. 

Write  for  further  particulars,  samples  and  catalog 

SPRAGUE  SPECIALTIES  COMPANY 

(Resistor  Division)  North  Adams,  Mass. 


.THE  ONLY  RESISTORS  WOUND  WITH  CERAMIC  -  INSULATED  WIRE 
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discipline  which  these  may  entail.  In 
the  face  of  an  emergency  which  may 
strike  at  any  time  in  any  location,  pre¬ 
paredness  is  the  first  and  most  impor¬ 
tant  duty. 

H.  B.  Fancher,  General  Electric  Com¬ 
pany,  described  a  “High  Power  Tele¬ 
vision  Transmitter”,  station  WRGB, 
whose  erection  was  storted  in  1938.  The 
transmitter  is  at  Helderberg  Mountain, 
12  miles  from  Albany,  and  serves  the 
Albany-Schenectady  area.  The  station 
includes  a  40  kw  visual  transmitter  and 
a  20  kw  aural  transmitter.  That  part 
of  the  visual  transmitter  located  at  the 
main  station  consists  of  a  high  frequency 
receiver,  a  converter  and  a  chain  of 
linear  Class  B  push  pull  amplifiers.  A 
standard  modulated  vestigial  side  band 
signal  is  received  from  the  Schenectady 
studio  or  from  the  New  York  relay  sta¬ 
tions,  over  a  high  frequency  radio  link. 
These  signals  are  then  retransmitted 
from  WRGB  for  television  enthusiasts 
in  the  Albany-Schenectady  area.  The 
principal  task  at  the  transmitter  was 
the  design  of  the  high-gain,  multi-stage, 
wide-band  amplifier  stages.  The  final 
stages  each  consists  of  a  pair  of  water 
cooled  triodes  especially  designed  for 
television  service. 

The  aural  transmitter  consists  of  a 
50  watt  exciter  unit  containing  the 
oscillator,  modulator,  and  frequency 
control  unit,  a  2  kw  amplifier  consisting 
of  air  cooled  triodes,  and  a  20  kw  ampli¬ 
fier  using  a  pair  of  tubes  similar  to 
those  in  the  visual  power  amplifier. 

H.  W.  Wells,  Carnegie  Institution  of 
Washington,  spoke  on  “Effect  of  Solar 
Activity  on  Radio  Communication.”  It 
was  shown  that  the  radio  disturbances 
which  are  most  severe  are  coincident 
with  intense  magnetic  storms  which  are 
usually  associated  with  active  sun  spot 
areas.  Severe  magnetic  storms  can  dis¬ 
rupt  normal  radio  communication  for 
several  days  and  various  occasions  of 
interruption  to  land  wire  circuits  have 
also  been  reported.  It  is  felt,  however, 
that  the  progress  which  is  being  made 
in  the  observation  of  ionosphere  phenom¬ 
ena  will  make  it  possible  to  predict 
quite  accurately  the  time  and  frequency 
at  which  radio  interference  will  be  a 
maximum  as  well  as  a  minimum. 

W.  J.  Brown,  of  the  Brush  Develop¬ 
ment  Company,  described  “The  Develop¬ 
ment  of  a  Pocket  Radio  Receiver”  of 
such  dimensions  as  to  fit  conveniently 
into  the  breast  pocket  of  an  ordinary 
suit  of  clothes,  and  containing  a  spe¬ 
cially  developed  hearing  aid  unit  which 
fits  into  the  recess  of  the  normal  ear. 

Unusual  features  of  this  circuit, 
which  is  shown  in  the  diagram  of  Fig.  5 
are  the  use  of  a  four  tube  receiver  em¬ 
ploying  permeability  tuning,  the  use  of 
the  cord  connecting  the  hearing  unit 
with  the  radio  receiver  as  an  antenna, 
and  the  very  small  physical  dimensions 
of  the  complete  receiver.  To  all  external 
appearances  the  portable  receiver 
greatly  resembles  the  present-day  hear¬ 
ing  aid  except  that  the  batteries  were 
incorporated  as  a  part  of  the  radio  re¬ 
ceiver  rather  than  being  a  separate  unit 
as  is  usually  the  case  with  hearing  aid 
devices. 


liow  pass,  high  pass,  band  pass  or  band  rejection  types  of  the 
size,  weight  and  characteristics  to  serve  your  purpose  Discuss 
your  filter  problem  with  experienced  Thordarson  engineers. 


500  WfST  HURON  STREET  CHICAGO  III 


"r  ABOVE  Band  rejection  filter 
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the  contact  and  at  the  center  lead  are  inde¬ 
pendent. 

6.  High  strength  ceramic  hub  insulates  shaft 
and  bushing. 


selection  and  application  of 
Rheostats,  Resistors,  Tap 
Switches,  Chokes  and  Atten¬ 
uators. 


The  cut-away  view  shows  a  number  of  the  im¬ 
portant  features  which  make  Ohmite  Rheostats 
especially  suitable  for  today’s  exacting  require¬ 
ments  in  industry,  and  in  planes,  tanks,  ships. 

1.  Compact  all  ceramic  and  metal  construc¬ 
tion.  Nothing  to  shrink,  shift  or  deteriorate. 

2.  Wire  is  wound  on  a  solid  porcelain  core. 
Each  turn  is  a  separate  resistance  step,  locked 
in  place  and  insulated  by  Ohmite  vitreous 
enamel. 

3.  Core  and  base  are  bonded  together  into  one 
integral  unit  by  vitreous  enamel. 

4.  Self-lubricating  metal-graphite  contact 
brush  with  universal  mounting,  rides  on  a  large, 
flat  surface.  Insures  perfect  contact,  prevents 
wear  on  the  wire. 

5.  Tempered  steel  contact  arm  assures  uni- 

c _ ..II  D 


7.  Compression  spring  maintains  uniform 
pressure  and  electrical  contact  between  slip¬ 
ring  and  center  lead.  Large  slip-ring  minimizes 
mechanical  wear. 

There  are  many  other  features  which  add  to 
the  dependability  of  Ohmite  Rheostats— all 
proved  on  the  Ohmite  Life  Tester  illustrated 
below,  and  in  actual  service  as  well.  They  are 
built  to  withstand  shock,  vibration,  heat  and 
humidity. 

Ten  wattage*  sizes,  from  2  5  to  1000  watts, 
from  I  9/16"  to  12"  diameter,  in  stock  or 
special  units  to  meet  each  control  need.  Ap¬ 
proved  types  for  all  Army  and  Navy  specifica¬ 
tions. 

Send  for  Catalog  and  Engineering  Manual  No.  40 

Write  on  company  letterhead  for  complete, 

_ _ 
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OHMITE  MANUFACTURING  CO.,  4817  Flournoy  St.,  Chicago,  U.S.A. 

Foremost  Manujacturer  oj  Power  Rheostats,  Resistors,  Tap  Switches 


ELECTRONICS  — 1942 


★  > 

©Inl^DTII 

Rheostats  Resistors 
L  Tap  Switches  a 


t  ' 


TUNGSTfN  TO 
TUNGSTEN 
WEID 


tungsten 

TO  COPPER 
STRAND  WELD 


TUNGSTEN 


TUNGSTEN  LEAD  IN  WIRES  •  TUNGSTEN  WELDS  •  TUNGSTEN  &  MOLYBDENUM  SUPPORTS 
FOR  ELECTRONIC  APPLICATIONS  •  TUNGSTEN  CONTACTS  FOR  ELECTRICAL  APPLICATIONS 


On  Tuesday  afternoon  a  symposium 
was  held  on  the  subject  “What  Radio 
Means  in  the  War  Effort.”  Discussion 
leaders  in  this  symposium  were  A.  F. 
Van  Dyck,  Paul  Galvin,  president  of  the 
Radio  Manufacturers  Association;  E. 
K.  Jett,  chief  engineer.  Federal  Com¬ 
munications  Commission ;  Neville  Miller, 
president  of  the  National  Association  of 
Broadcasters,  and  Capt.  E.  M.  Webster, 
of  the  U.  S.  Coast  Guard. 

Mr.  Van  Dyck  pointed  out  that  radio 
has  had  to  go  100  percent  to  war  and 
that  whereas  the  vacuum  tube  and  tele¬ 
phony  were  beginning  to  be  made  use  of 
effectively  in  the  last  war,  the  tech¬ 
niques  of  ultrahigh  frequency  and  tele¬ 
vision  are  important  contributions  in 
the  present  war.  It  was  also  shown  that 
as  a  result  of  present  organized  re¬ 
search,  the  rate  of  change  of  things  at 
the  present  time  is  exceedingly  fast. 
The  social  and  cultural  aspects  of  these 
developments  were  also  considered  when 
Mr.  Van  Dyck  pointed  out  that  tech¬ 
nical  developments  are  proceeding  at 
such  a  pace  and  technical  achievements 
are  so  powerful  that  administrators 
must  be  made  aware  of  their  social  and 
economic  implications  if  they  are  to 
perform  their  administrative  and  execu¬ 
tive  duties  properly.  This  imposes  an 
additional  responsibility  on  the  engi¬ 
neers  and  technicians  who  must  learn 
how  to  “sell”  these  technical  devices  to 
people  who  will  use  them  and  admin¬ 
ister  their  use.  As  a  co  ollary  of  this 
argument  it  was  shown  that  technical 
men  must  find  out  how  to  have  more  in¬ 
fluence  in  places  of  decision. 

E.  K.  Jett  outlined  some  of  the  more 
recent  developments  of  the  Defense 
Communications  Board  (now  known  as 
the  Board  of  War  Communications). 
His  talk  was  largely  a  survey  of  recent 
governmental  activities  which  are  ade¬ 
quately  recorded  in  FCC  orders  and 
elsewhere. 

The  manufacturer’s  point  of  view  was 
stressed  by  Paul  V.  Galvin  who  traced 
the  conversion  of  the  broadcast  indus¬ 
try  from  a  peacetime  to  a  wartime  in¬ 
dustry  in  a  remarkable  short  period  of 
time.  In  the  summer  of  1940  some  half 
dozen  companies  were  making  a  few 
million  dollars  worth  of  radio  apparatus 
for  the  Army  and  Navy.  During  the 
latter  part  of  1940,  throughout  1941 
and  up  to  the  present  time,  these  firms 
have  converted  their  entire  production 
to  a  war  basis  without  disruption  of 
service.  The  magnitude  of  the  job  is 
emphasized  by  the  projection  of  a  radio 
apparatus  program  in  excess  of  one 
billion  dollars. 

The  part  which  the  broadcast  stations 
are  playing  in  the  present  war  effort 
was  ably  outlined  by  Neville  Miller, 
president  of  the  National  Association  of 
Broadcasters,  who  again  pointed  out 
the  need  for  social  development  keeping 
pace  with  technical  developments. 

A.  O.  Austin,  president  of  A.  O.  Aus¬ 
tin,  Inc.,  Barberton,  Ohio,  opened  the 
Wednesday  morning  technical  session 
with  two  papers  entitled,  respectively, 
“Radio  Strain  Insulators  for  High  Vol¬ 
tage  and  Low  Capacitance,”  and  “Im¬ 
proved  Insulators  for  Self-Supporting 


METROLOY 
for  performance 


•  METROLOY  tungsten 
lead-in  wires  are  avail¬ 
able  to  meet  tbe  requirements 
of  tube  manufacturers.  Built 
to  your  specifications  by  men 
thoroughly  familiar  with  the 
design  and  manufacture  of 
tungsten  products.  Your  re¬ 
quirements  will  receive  our 
immediate  attention. 

A  METROLOY  engineer  is 
available  for  collaboration  on 
your  tungsten  wire  problems; 
a  consultation  obligates  you  in 
no  way;  write  today.  Metro- 
loy  Company,  Inc.,  60  East 
Alpine  Street,  Newark,  N.  J. 


M«tr«loy  Tun«it*a 
p4irpoi*)y 

pittiot  o4kI  tradititg. 
«?«  ««oilabi*  for  flit 


TUNGSTEN^^PRODUCTS 
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450  Watt  Plate  diss. 
Max.  output  1800 
Watts 


BUILT  TO  ENDURE! 


The  four  colossal  heads  carved  in  granite  on  the 
rugged  heights  of  Mount  Rushmore  will  weather 
the  storm  and  fury  of  ages  to  come. 

Like  this  mightiest  sculpture  of  man,  GAMMA- 
TRON  tubes  are  built  to  endure  terrific  punish¬ 
ment.  Tantalum  plate  and  grid  construction,  elim¬ 
ination  of  all  internal  insulators,  and  a  special 
exhaust  process  positively  prohibit  the  release  of 
gas  even  at  tremendous  overloads. 

GAMMATRON  low  voltage  type  filaments  have 
a  large  reserve  emission  supply.  They  are  con¬ 
servatively  rated,  have  an  ample  safety  factor, 
and  are  operated  at  a  point  which  provides  the 
largest  number  of  watt  hours  per  dollar. 

In  these  days  the  extra  stamina  of  long-lasting 
GAMMATRONS  is  of  greater-than-ever  importance. 


HEINTZ> 


KAUFMAN 


GAMMATRONS  OF  COURSE! 
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P  r  e  c  i  s  i  0  n  -  T  e  s  t  e  d  SWITCHES 


MR.  MANUFACTURER: 


Here  are  3  90°*!  reasons  why 
you  should 


■1^  Guaranteed  to  Meet  Your  Detnands  for 
Speedier  Production^  More  Efficient  Operation 


Longer  life  and  better  service  are  designed  into 
every  Stackpole  Switch.  Each  unit  is  pre-tested  un¬ 
der  actual  operating  conditions  to  insure  depend¬ 
able  operation  for  every  small  circuit  use.  They  are 
available  in  slide,  rotary  and  toggle  operated  mod¬ 
els — in  a  full  range  of  sizes  from  single  pole,  single 
throw  to  four  pole,  double  throw — and  any  combi¬ 
nation  between  these  extremes. 


Laboratory  Controlled  RESISTORS 


Stackpole  offers  you  a  complete  line  of  Variable 
and  Fixed  Resistors  for  every  type  of  electronic  or 
communication  application.  All  Stackpole  Resist¬ 
ors,  both  Variable  and  Fixed,  are  completely  lab¬ 
oratory  controlled  from  raw  material  to  finished 
state.  Stackpole  Variable  and  Fixed  Resistors  are 
tested  100%  for  all  characteristics  necessary  for  the 
proper  functioning  of  the  unit  in  the  circuit. 


Uniformly  Constructed  IRON  CORES 


Dependable  service  over  a  long  period  of  years, 
under  all  conditions  in  every  part  of  the  world  . .  . 
is  the  achievement  and  experience  behind  Stack- 
pole  Iron  Cores.  Available  in  a  variety  of  grades 
and  sizes  for  fixed  inductance,  variable  inductance 
and  station  tuning  ...  in  any  frequency  up  to  100 
meg.  Obtainable  also  with  "cup  type”  cores,  with 
and  without  adjustable  centers. 


STACKPOLE  PRODUCTS  SOLD  TO  MANUFACTURERS  ONLY 
Write  at  once  for  samples  and  prices 


TACKPOLE  CARBON  CO. 


ST.  MARYS,  PENNA.  U  S  A 


or  Sectionalized  Towers.”  Both  papers 
were  on  the  same  general  topic  and  may 
be  reviewed,  therefore,  together.  In  the 
first  paper  the  high  voltage  require¬ 
ments  of  radio  insulators  for  withstand¬ 
ing  radio  frequency  loads  were  given. 

'  The  effect  of  surface  conditions  in  main¬ 
taining  the  quality  of  the  insulator 
tended  to  support  the  motto  “Save  the 
surface  and  you  save  all,”  of  the  paint 
manufacturers.  Some  of  the  defects  of 
past  insulator  designs  were  pointed  out. 
In  many  cases  the  insulator  suffered 
from  high  capacitance  between  its 
terminals.  In  other  cases,  the  path  of 
surface  leakage  was  small  whereas  in 
still  other  cases  an  insulator  would  be 
quite  serviceable  for  loads  in  tension 
but  would  be  subject  to  failure  from 
small  transverse  shocks  or  impact.  A 
type  of  insulator  designed  to  overcome 
these  defects  was  described.  Essentially 
it  consisted  of  an  insulating  belt  im- 
pregrnated  with  resin  or  bakelite  mate¬ 
rials,  contained  in  an  outer  protective 
tube  of  porcelain  or  similar  material. 
Appropriate  corona  sheaths  were  pro¬ 
vided  as  required.  Insulators  of  this 
design  are  affected  to  a  very  slight  ex¬ 
tent  by  transverse  impact  loads,  and  may 
be  used  either  in  tension  or  compres¬ 
sion.  Thus,  this  design  is  suitable  for 
use  as  a  strain  or  a  compression  type  of 
insulator. 

A  “Brief  Discussion  of  the  Design  of 
a  900-ft.  Uniform  Cross  Section  Guide 
Radio  Tower”  was  given  by  A.  E.  Wal¬ 
len  of  the  Truscon  Steel  Co.,  Youngs¬ 
town,  Ohio.  In  contrast  to  the  majority 
of  papers  usually  presented  before  the 
meetings  of  the  I.R.E.,  this  one  was  pri¬ 
marily  a  discussion  of  mechanical  de¬ 
sign  factors  with  consideration  given  to 
such  matters  as  wind  resistance,  effect 
of  anticipated  wind  velocity  in  terms  of 
actual  pressures  on  a  complex  truss 
form  used  in  tower  construction,  correct 
balance  of  anticipated  external  load,  a 
complete  analysis  of  the  stress  diagram 
under  anticipated  operating  conditions, 
effect  of  ice  and  other  loads,  and  so  on. 
In  the  working  out  of  this  problem  a 
considerable  amount  of  work  was  done 
with  various  types  of  sections  which 
were  tested  after  sample  models  had 
been  constructed. 


The  circular  antenna,  described  by  M.  W. 
Scheldori,  has  unusual  applications  for  use 
on  Tehicles.  because  oi  its  ruggedness  aqd 
small  size 
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G-E  MyCALEX  is  a  material  possessing  a  combination 
of  desirable  properties  and  characteristics  not  found  to 
such  a  degree  .in  any  other  insulator.  G-E  Mycalex  has 
better  over-all  electrical  properties  and  mechanical 
strength  than  porcelain,-  it  has  refractory  qualities  superior 
to  phenolic  resins,  gums,  pitches,  shellacs  and  other 
organic  materials,-  and  it  may  incorporate  metal  parts  and 
inserts  in  molded  parts,  a  feature  not  readily  practicable 
with  ceramic  products. 

The  G-E  Piastres  Department  recently  announced  the 
development  of  a  method  of  injection  molding  for  mycalex 
which  greatly  extends  the  scope  of  application  for  this 
remarkable  material. 

INJECTION  MOLDED  G-E  MYCALEX  PARTS  HAVE 
FOUR  DISTINCTIVE  FEATURES: 

1.  More  intricate  shapes  may  be  obtained. 

2.  Finishing  and  machining  operations  are  reduced  or 
eliminated. 

3.  Holes  may  be  molded  in  part. 

4.  Tolerances  may  be  held  closer  than  in  other  types  of 
molded  insulation. 


IN  ADDITION,  G-E  MYCALEX  HAS  THE  FOLLOW¬ 
ING  PROPERTIES: 

1.  High  dielectric  strength. 

2.  Low  power  factor. 

3.  Prolonged  resistance  to  electric  arcs. 

4.  Chemical  stability,-  no  deterioration  with  age. 

5.  Dimensional  stability,-  freedom  from  warpage,  shrink¬ 
age,  etc. 

6.  Imperviousness  to  water,  oil,  and  gas. 

7.  Resistance  to  sudden  temperature  changes. 

8.  Low  coefficient  of  thermal  expansion. 


Two  types  or  G-E  mycalex  For  injection  molding  are 
available, —  general  purpose,  and  radio  grade, — both 
suited  For  many  uses  as  insulators  in  the  electrical 
industry.  A  booklet  describing  properties  and  appli¬ 
cations -may  be  obtained  by  writing  Section  H-7, 

ONE  PLASTICS  AVENUE, 

PITTSFIELD,  MASS. 
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Official  U.  S.  Navy  rhotograph 


Seeing  Aetion! 

For  more  then  a  quarter  century  our  organization  has  been  supplying  special¬ 
ized  equipment  and  components  to  our  military  services. 

With  the  same  engineering  skill  that  pioneered  metal  end  plate  condensers 
.  .  .  universally  adopted  as  commercial  standards  ...  we  are  concentrating 
our  efforts  on  the  design  and  construction  of  equipment  for  our  Army  and 
Navy. 

In  this  war,  again,  better-than-ever  CARDWELLS  are  seeing  front-line  action. 


[ )  i'fii 
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lljji  ilt| 

'f|’l  |ri 

CARDWELLii^CONDENSERS 


A  “Circular  Antenna”  was  described 
by  M.  W.  Scheldorf  of  the  General  Elec¬ 
tric  Company.  This  is  a  new  horizon¬ 
tally  polarized  antenna  whose  outstand¬ 
ing  feature  is  the  radiation  of  substan¬ 
tially  uniform  energy  in  all  directions 
about  the  antenna  without  resorting  to 
a  complex  structure  or  network  to  se¬ 
cure  this  pattern.  Essentially  it  is  de¬ 
rived  from  a  half-wave  antenna  with 
capacitive  loading  by  bending  the  ele¬ 
ments  around  a  circular  shape  as  shown 
in  Fig.  11.  Its  low  vertical  radia¬ 
tion  gives  a  twofold  improvement  over 
a  single  doubler  and  several  units  may 
be  used  to  improve  this  gain.  In  multi¬ 
ple  unit  antennas  the  coupling  between 
bays  in  such  an  arrangement  has  been 
reduced  to  such  an  extent  that  adjust¬ 
ments  are  simplified.  The  antenna  has 
a  pleasing  physical  appearance  and  is 
relatively  small  in  size  while  it  has  the 
further  advantage  of  being  mechani¬ 
cally  very  rugged. 


THE  ALLEN  0.  CARDWELL  MANUFACTURING  CORPORATION 


BROOKLYN,  NEW  YORK 


Fig.  11 — Diagrams  illustrating  the  develop 
ment  of  the  circular  antenna  from  the 
folded  doublet  at  top 

The  features  of  the  new  antenna  are 
as  follows:  (1)  A  simple  horizontally 
polarized  antenna  with  only  two  ter¬ 
minals,  yet  essentially  uniform  in  its 
horizontal  radiating  properties;  (2) 
low  mutual  inductance  between  vertical 
bays  with  greatly  improved  adjustment 
of  multi-bay  installations;  (3)  ability 
to  cover  a  wide  frequency  range  with 
one  physical  structure,  through  the  use 
of  simple  means;  (4)  a  system  that  is 
easily  mounted  to  a  pole  of  any  diam¬ 
eter  and  grounded  to  that  pole  so  that 
there  is  lightning  protection;  (5)  a 
system  that  may  be  applied  to  metal¬ 
lically  covered  vehicles  to  an  advan- 
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•  It  takes  top  notch  men,  planes 
and  communications  to  get  the 
jump  on  the  enemy  in  the  air.  We 
Americans  have  all  of  these.  Help¬ 
ing  the  Signal  Corps  to  get  the  jump 
in  communications  has  long  been 
one  of  our  jobs.  Even  before  our 
country  entered  World  War  I, 
"Connecticut”  was  pioneering  the 


production  of  two-way  military  air¬ 
craft  radio,  and  throughout  the  war 
continued  to  be  a  leading  supplier 
of  aircraft  communications  equip¬ 
ment  for  the  Allies. 

Today  the  skill  of  "Connecticut’s” 
engineers  and  craftsmen  is  again 
fully  mobilized  in  the  service  of 
Uncle  Sam.  And  just  as  radio  played 


a  vital  role  in  making  air  travel 
safer  and  surer  after  the  last  war,  so 
today’s  military  developments  will 
blaze  new  peacetime  trails  when 
final  victory  is  won. 

//// 


CONNECTICUT  TELEPHONE  &  ELECTRIC  CORPORATION 


MERIDEN,  CONNECTICUT 
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UTAH  RADIO  PRODUCTS  COMPANY 

General  Offices  and  Factory 

8  37  ORLEANS  STREET  •  C  H  I  C  AG  O.  I  LLI  N  O  I  S 


•  Here  at  the  switch,  where  the  human  element  and  mechanical 
perfection  must  combine  to  assure  top  performance — Utah  engineer¬ 
ing  and  manufacture  can  be  depended  upon.  Utah  dependability  is 
proving  itself  in  hundreds  of  industrial  electrical  applications. 

Utah  Imp  Push-Button  Switches  combine  compact  size,  highest 
quality  and  economical  price.  Have  finest  nickel  silver  or  phosphor 
bronze  springs  with  integral  contacts.  Springs  are  fully  insulated  from 
the  mounting,  bushing  and  shaft — have  high  grade  phenolic  insula¬ 
tion.  They  are  made  in  three  circuit  arrangements:  “single  make” — 
“single  break” — one  “break — make.” 

Utah-Carter  Rotary  and  Push-Button  Jack  Switches  are  made  in 
long  and  short  types.  Small  and  compact  they  are  designed  to  take 
minimum  panel  size.  All  electrical  parts  are  fully  insulated  from  the 
frame.  Write  todav  for  full  details. 


UTAH  RESISTORS  6atv  a  minimum  two  separately  fired 
coats  of  vitreous  enamel,  forming  a  hard,  glassy  surface.  Resistors 
5-JOO  watts  are  available,  either  as  Fixed,  Tapped  or  Adjustable. 


UTAH  JACKS 


The  popularity  of  the  ” Imp”  Jack  is  due  to  its  compact 
size,  highest  quality  and  economical  price.  Its  unique 
and  patented  design  makes  it  the  smallest  jack  to  fit 
standard  phone  plugs.  They  are  being  used  in  connec¬ 
tion  with  many  war  products. 


UTAH  PHONE  PLUGS  (2-  ond  3-Conductor  Types) 

They  are  designed  to  meet  your  needs — whether  it’s  the  applica¬ 
tion.  size  or  shape. 

WRITE  FOR  FULL  DETAILS  ’ 


tage;  (6)  improvements  in  gains  per 
bay  over  existing  units  in  the  field;  (7) 
a  desigrn  which  readily  permits  sleet 
melting  if  desired;  (8)  a  desig^n  which 
is  pleasing  in  appearance. 

A  paper  by  H.  A.  Brown  and  W.  J. 
Trijitinsky  on  “Stub  Feeder  Calcula¬ 
tion”  was  not  delivered. 

An  interesting  analysis  of  the  rede¬ 
sign  of  the  antenna  system  for  KDYL 
was  given  by  G.  H.  Brown  of  the  RCA 
Mfg.  Company.  The  paper  delivered 
was  entitled  “A  Solution  of  the  Prob¬ 
lem  of  Adjusting  Broadcast  Directional 
Rays  with  Towers  of  Unequal  Height” 
by  J.  M.  Baldwin  of  KDYL  and  G.  H. 
Brown.  The  original  antenna  at  KDYL 
was  a  half-wave  vertical  tower  radia¬ 
tor  whose  radiation  pattern  was  to  be 
modified  to  minimize  interference  in 
certain  directions  and  reach  the  radio 
audience  in  other  directions  more  effec¬ 
tively.  The  method  of  modifying  this 
radiation  pattern  consisted  in  erecting 
a  quarter  wave  vertical  tower  as  a  re¬ 
flector.  Three  means  of  determining 
the  radiation  pattern  were  employed 
and  all  were  found  to  work  quite  well. 
One  of  these  was  based  on  measure- 
ments%|£^e  field  using  the  original 
tower  reflector.  The  results  ob- 

tain^(!''by  tliis  method  were  checked  by 
an  experimental  model  built  in  the 
laboratory  and  both  of  these  prelimi¬ 
nary  checks  agreed  quite  well  with  the 
final  i>attern  ultimately  obtained. 

A  complete  studio-transmitter  (S-T) 
system  for  high  fidelity  program  re¬ 
laying  studio  and  main  transmitter 
was  described  by  J.  D.  Keister  of  the 
General  Electric  Company  who  pre¬ 
sented  a  paper  “Television  Video  Re¬ 
lay  System.” 

The  entire  equipment  was  designed 
for  simplicity  and  reliability  and  of 
course  uses  the  frequency  modulation 
method  of  varying  the  carrier. 

The  25  watt  transmitter  incorporates 
several  novel  features  which  account 
for  the  excellent  performance  obtained. 
Among  these  new  tube  designs  espe¬ 
cially  suited  for  ultrahigh  frequency 
operation  are  of  most  importance.  A 
crystal  control,  double  conversion  super¬ 
heterodyne  receiver,  employs  such  fea¬ 
tures  as  cascade  limiting,  carrier-off 
noise-suppression,  and  vertical  chassis 
construction.  Hermonics  from  the  same 
crystal  oscillator  are  used  in  perform¬ 
ing  both  frequency  conversions,  result¬ 
ing  in  an  extremely  stable  unit.  Both 
transmitter  and  receiver  may  be  re¬ 
motely  controlled  when  proper  compli¬ 
ance  is  made  with  the  regulations  of 
the  Federal  Communications  Commis¬ 
sion. 

A  high  gain  studio-transmitter  an¬ 
tenna  which  meets  all  F.C.C.  require¬ 
ments  is  totally  inclosed  against  the 
weather  to  avoid  ice  melting  problems. 
An  f-m  station  monitor,  for  FCC  appli¬ 
cation,  indicates  center  frequency  con¬ 
tinuously,  as  well  as  percent  modula¬ 
tion  interior  level.  All  monitoring  is 
also  obtained  from  the  same  unit. 

H.  A.  Breeding  of  the  General  Elec¬ 
tric  Co.  presented  a  paper  on  “Mercury 
Lighting  for  Television  Studios.”  Exper¬ 
iments  with  water-cooled  mercury  vapor 
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Ahsohito  (lependahility  at  all  times  and  under  the  most  severe  conditions 
is  re4|iiire<l  of  all  parts  that  go  into  the  making  of  a  battleship  —  the  most 
im|M)rtant  single  unit  of  our  first  line  of  tlefeiise. 


All  important  to  a  battleship  is  its  nervous  system,  a  complex  masterpiece 
of  electrical  eommunieations  and  controls  upon  which  thesafety  of  thousands 
of  lives  and  the  eflicieney  of  millions  of  dollars  worth  of  fighting  equip* 
ment  depend. 


The  Chicago  Transformer  Corporation  is  proud  of  its  ability  to  furnish  parts 
inkeeping  with  the  tradition  of  excellence  and  precision  required  of  unitsthat 
make  up  the  world's  mightiest  fighting  machine — The  American  Battleship. 


f  LECTRONICS 


this  war  can't  be  won  without 


if  You  need  Relays  and  Solenoids  for  timing,  fusing 
and  releasing  bombs  . . .  Solenoids  to  fire  the  guns  . . . 
Relays  to  control  the  radio — floodlights—landing  gears 
— navigation  aids— turrets. 

Used  in  practically  every  type  warplane  . . .  govern¬ 
ment  specified  Relays  by  Guardian  are  the  finest 
electrical  controls  we’ve  ever  designed . . .  more  control 
in  less  space  . . .  more  room  for  guns  and  bombs  .  . . 
all  done  with  a  "know  how”  that’s  unmistakably — 
Guardian  Electric! 


★  TURRET  CONTROLS 


★  RADIO  CONTROLS 


★  NAVIGATION  CONTROLS 


★  AIRCRAFT  CONTROLS 


★  BOMB  RELEASES 


★  SOLENOID  CONTACTORS 


P.  S.  Samples  only  available  now  for  lhaf  "after  it’s  over”  product. 


GUARDIAN»ELECTRIC 


lamps  for  television  studio  lighting  were 
carried  out  by  the  General  Electric  Co. 
at  the  New  York  World’s  Fair  in  1939 
and  finally  culminated  in  a  complete  in¬ 
stallation  in  the  new  modem  studios  of 
WRGB  at  Schenectady  in  the  fall  of 
1941.  Studio  lighting  in  the  television 
studio  WRGB  is  provided  by  a  series  of 
ceiling  lights  which  may  be  controlled 
from  an  appropriate  wall  panel  so  that 
the  horizontal  and  vertical  directions  of 
maximum  intensity  may  be  varied  by 
operators  in  the  studio.  Each  of  these 
units  contains  three  water-cooled  H-6 
lamps  in  their  appropriate  container 
with  metallic  reflectors.  The  front  sur¬ 
face  of  each  of  the  ceiling  lamps  is 
provided  with  an  irregularly  surfaced 
sheet  of  glass  to  prevent  excess  unequal 
distribution  of  light.  Each  ceiling  in¬ 
stallation  is  on  rows  9i  ft.  apart  across 
the  building  and  6|  ft.  apart  along 
the  building.  The  averag^e  space  per 
unit  is  therefore  approximately  120  sq. 
ft.  and  these  units  are  mounted  ap¬ 
proximately  14  ft.  above  the  floor. 
Ultimately  there  will  be  19  luminaires, 
of  which  12  are  installed  and  in  opera¬ 
tion  at  the  present  time.  The  average 
footcandles  with  all  of  the  floodlights 
pointed  downward  and  oriented  with 
the  long  axis  of  the  reflector  across  the 
room  was  found  by  measurement  to  be 
315  footcandles.  It  is  possible  to  build 
up  the  intensity  over  a  10xl5xl0-ft. 
high  scene  to  650  or  more  footcandles  of 
general  lighting,  with  the  upper  por¬ 
tion  of  the  scene  reaching  1000  foot¬ 
candles.  By  supplementing  this  light¬ 
ing  with  floor  lamps,  good  pictures  are 
produced  with  little  or  no  discomfort  to 
the  performers.  This  “no  discomfort” 
feature  has  been  found  to  give  excellent 
results. 

Again  performing  for  RCA,  G.  L. 
I  Beers  presented  a  paper  “The  Focusing 
I  View  Finder  Problem  in  Television 
Cameras”.  It  was  shown  that  the  tech- 
I  nical  excellence  of  the  television  pro¬ 
gram  frequently  depends  upon  the  char- 


Fig.  12 — Electronic  view  finder  using  two 
image  forming  tubes  meets  most  require¬ 
ments  for  view  finder  for  telerision 
cameras 

acteristics  of  the  view  finder  used  in  the 
television  camera.  Conditions  peculiar 
to  television  make  it  desirable  that  the 
television  camera  view  finder  be  of  the 
I  focusing  type  in  order  that  the  image  as 
I  seen  by  the  television  enthusiast  may 
I  be  properly  focused.  The  requirements 
i  of  an  ideal  view  finder  of  this  type  are 
i  discussed  not  only  from  the  angle  of 
I  technical  performance  required  but  also 
'  from  the  angle  of  convenience  of  oper¬ 
ation  and  speed  of  manipulation.  The 
characteristics  of  various  types  of  or- 
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dinary  camera  view  finders  were  dis¬ 
cussed*  but  it  was  found  that  none  of 
these  is  ideally  suited  to  television  cam¬ 
eras.  The  most  suitable  type  of  view 
finder  which  has  been  developed  at  the 
present  time  is  illustrated  diagram- 
matically  in  the  illustration  of  Fig. 
12.  Essentially  it  consists  of  a  view 
finder  lens  and  a  camera  lens  of  the 
same  general  optical  design,  a  viewing 
iconoscope  and  a  view  finding  icono¬ 
scope,  the  latter  of  which  features  a 
wide  band  video  amplifier  and  ulti¬ 
mately  makes  the  picture  avaliable  in 
an  iconoscope.  The  view  finding  equip¬ 
ment  is  a  miniature  reproduction  of  the 
complete  television  monitoring  system. 

K.  R.  Wendt  and  G.  L.  Fredenall  of 
the  RCA  Manufacturing  Co.  presented 
a  paper  “Automatic  Frequency  and 
Phase  Control  of  Synchronization  in 
Television  Receivers”  as  their  solution 
of  one  of  the  problems  in  the  reception 
of  television  images  in  providing  satis¬ 
factory  synchronization  in  the  presence 
of  noise.  The  system  of  synchronization 
which  has  given  satisfactory  results  up 
to  the  present  time  has  depended  for  its 
operation  on  the  reception  and  separa¬ 
tion  of  individual  pulses.  Satisfactory 
synchronization  can  be  obtained  from 
those  signals  which  will  in  all  other 
respects  provide  an  entirely  acceptable 
picture  with  this  method  of  synchron¬ 
ization.  Nevertheless,  for  limiting  condi¬ 
tions  of  service,  particularly  where  the 
field  strength  may  be  low,  an  improve¬ 
ment  in  synchronization  will  be  effective 
and  desirable  provided  that  it  does  not 
involve  other  complications  or  disadvan¬ 
tages.  The  new  method  of  synchroniza¬ 
tion  which  was  described  by  Mr.  Fred¬ 
enall  makes  use  of  automatic  frequency 
and  phase  control  of  the  sawrtooth  scan¬ 
ning  voltages.  In  this  system,  the  syn¬ 
chronization  depends  not  on  the  indi¬ 
vidual  pulses  but  rather  on  the  average 
of  many  regular  recurring  synchron¬ 
izing  pulses  so  that  the  overall  effect  is 
an  increased  synchronization.  Noise  is 
relatively  ineffective  since  it  occurs  at 
a*  random  distribution  rather  than  at 
regularly  recurring  intervals.  Noise 
cannot  affect  the  horizontal  resolution 
or  interlacing. 

Experimental  receivers  in  which  the 
automatic  frequency  control  of  the 
scanning  oscillator  has  been  incorpo¬ 
rated  have  operated  well  with  a  high  im¬ 
munity  to  noise. 

Consideration  of  this  new*  develop¬ 
ment  indicates  that  its  use  would  re¬ 
sult  in  several  improvements  in  tele¬ 
vision  service.  The  system  is  particu¬ 
larly  useful  when  severe  noise  conditions 
occur  since  superior  performance  is  real¬ 
ized  within  the  service  area  by  the  new 
method.  Under  excess  noise  conditions 
the  useful  service  area  is  extended  with 
the  new  frequency  and  phase  control 
system.  The  maximum  resolution  per¬ 
mitted  by  a  television  channel  is  at¬ 
tained  with  the  new  system  whereas  it 
may  not  be  attained  in  the  old  system 
especially  where  noise  is  important.  It 
is  expected  that  the  cost  of  television  re¬ 
ceivers  will  not  be  increased  by  the  use 
of  the  automatic  frequency  and  phase 
control  circuit.  Fig.  6  and  Fig.  7. 


True  .  .  .  our  present  activities  are 
mostly  high  priority  War-Time  Work 
...yet,  we  have  recently  greatly  en¬ 
larged  our  Manufacturing  facilities 
...and  perhaps  we  could  take  care 
of  your  needs.  Why  not  submit  your 
problems  to  us  NOW... and  we  will 
do  our  best  to  give  you  an  answer. 
Please  address  Dept.  No.  3. 


MEMBER 
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WITH  A  POSTSCRIPT 
FOR  BUSINESS  EXECUTIVES 


PKRHAPS  you  saw  the  advertisement  on 
the  opposite  page,  in  the  newspapers. 

Did  you  notice  those  five  examples  of 
the  way  in  which  maintenance  men  are 
meeting  the  problem  of  war  operation? 

That’s  what  this  page  is  about. 

If  one  public  utility  maintenance  man 
works  out  a  new  way  of  reconditioning  wire, 
his  idea  becomes  really  valuable  to  the  country 
when  all  maintenance  men  with  a  similar 
problem  find  out  how  he  did  it. 

If  one  man  experiments  with  silver  and 
bismuth  as  a  substitute  for  tin  solder,  that 
becomes  great  news  for  a  man  who  needs  tin 
solder  and  can’t  get  it. 

That’s  why  industry  after  industry  has 
been  able  to  meet  the  war  production  chal¬ 
lenge  ...  by  swapping  ideas. 

^  In  industry,  this  idea  swapping  is  done 
mostly  through  the  editorial  and  adv'ertising 
pages  of  the  industrial  press. 

\lcGraw-Hill,  for  instance,  keeps  153  edi¬ 
tors  and  725  engineer-correspondents  busy 
digging  up  new  methods  of  doing  things. 

Industrial  advertisers,  too,  often  send  men 


into  the  field  to  discover  new  ways  of  making 
their  products  do  more  work,  or  last  longer. 

When  such  practical  editorial  and  adver¬ 
tising  information  is  distributed  to  the  readers 
of  the  23  \IcGraw-Hill  publications,  the  value 
of  each  idea  is  multiplied  by  thousands. 

So  valuable  is  this  interchange  of  technical 
information  that  many  companies  are  survey¬ 
ing  their  organizations  to  make  sure  that  the 
supply  of  Industrial  Magazines  is  adequate. 

^  If  you  would  like  suggestions  as  to  how  to 
conduct  such  a  survey,  just  write  to  Reading 
(Counselor  Department,  McGraw-Hill  Pub¬ 
lishing  (Company,  Inc.,  330  West  42nd  Street, 
New  York. 

★  ★  ★ 

THE  McGRAW-HILL  NETWORK 

More  than  1,000,000  of  the  executives,  designers 
and  production  men,  who  give  America  her  world 
supremacy  in  technical  "know-how”,  use  the  edi¬ 
torial  and  advertising  content  of  the  23  McGraw- 
Hill  publications  as  a  means  of  exchanging  ideas. 

THE  McGRAW-HILL  BOOKS 

Technical,  engineering  and  business  books  for  col¬ 
leges,  schools,  and  for  business  and  industrial  use. 

McGRAW-HILL  PUBLISHING  COMPANY,  INC. 

330  WEST  42nd  STREET  •  NEW  YORK 
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Continuous  Balance 
Potentiometer  Pyrometer 

By  Robert  D.  Towne  and 
D.  M.  CONSIDINE 

A  COMPACT  electronic  balancing  unit 
has  replaced  a  galvanometer  and  com¬ 
plex  system  of  cams  and  levers  in  the 
new  continuous  balance  potentiometer 
pyrometer  designed  by  The  Brown  In¬ 
strument  Company. 

Galvanometer  balancing  mechanisms 
previously  used  were  cyclic  ’  in  opera¬ 
tion,  with  continuous  mechanical  mo¬ 
tion  providing  intermittent  periods  dur¬ 
ing  which  the  galvanometer  was  freed 
to  assume  its  proper  deflection  unham¬ 
pered  by  an  engaging  mechanism.  In 
the  new  electronic  system,  unbalanced 
d.c.  in  the  pyrometer  measuring  circuit 
is  converted  to  a.c.,  amplified,  and  used 
to  drive  a  motor  in  the  proper  direction 
to  balance  the  measuring  circuit  and 
maintain  correct  instrument  reading. 

Use  of  the  electronic  unit  eliminates 
galvanometer  inertia,  pivot  friction,  ef¬ 
fects  of  vibration  and  changes  in  posi- 
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Fig.  1 — Diograin  of  the  complete  continu- 
ous  bcdonce  potentiometer  pyrometer 
•yitem 


tion.  When  a  balanced  condition  has 
been  established,  there  is  no  unbalanced 
voltage  to  be  amplified  and  no  driving 
power  to  be  fed  into  the  motor.  No 
further  motion  takes  place  until  a 
change  in  the  measured  condition  re¬ 
quires  further  rebalancing. 

•  Measuring  Circuit 

The  measuring  circuit  of  the  balanc¬ 
ing  system  shown  schematically  in  Fig. 

1  consists  of  a  thermocouple  and  a  slide 
wire  through  which  a  known  current 
is  passed.  Position  of  the  slide  wire 
contactor  is  adjusted  mechanically  to 
balance  the  voltage  from  the  thermo¬ 
couple.  When  the  temperature  changes, 
unbalanced  d.c.  appears  across  A  A. 
This  unbalanced  voltage  is  changed  into 
a.c.  by  the  converter,  which  is  a  single¬ 
pole,  double-throw  switch  actuated  by 
an  a.c.  energizing  coil  so  that  it  vibrates 
in  synchronism  with  the  60-cycle  line 
voltage.  Contacts  mounted  on  the  vi¬ 
brating  reed  feed  the  unbalanced  volt¬ 
age  into  alternate  ends  of  the  primary 
of  a  specially  designed  transformer, 
creating  a  60-cycle  control  voltage 
which  is  either  in  phase  or  180  deg.  out 
of  phase  with  the  line  a.c.,  depending 
upon  the  polarity  of  the  unbalanced 
voltage  of  the  measuring  circuit. 

Voltage  and  Power  Amplifier 

The  a-c  control  voltage  passes  into 
a  conventional  voltage  amplifier  employ¬ 
ing  a  three-stage  resistance-capacitance 
coupled  circuit.  Each  stage  has  an 
amplification  factor  of  50,  providing 
total  voltage  amplification  of  125,000. 
Tubes  are  high-mu  twin  triodes.  A  sec¬ 
tion  of  the  second  twin  triode  tube  is 
used  as  a  half-wave  rectifier  to  supply 
plate  voltagre.  The  grid  of  this  section 
is  connected  to  the  cathode  so  that  this 
section  functions  as  a  diode. 

The  power  amplifier  consists  of  two 
identical  twin  triode  tubes  having  their 
input  circuits  connected  in  parallel  and 
their  output  circuits  in  push-pull.  Since 
the  twin-triode  tubes  perform  duplicate 
functions,  one  of  them  will  be  disre¬ 
garded  in  the  following  explanation, 
and  the  two  sections  of  the  twin  triode 
tube  under  discussion  will  be  desig¬ 
nated  tube  1  and  tube  2.  Referring  to 
the  schematic  diagram  in  Fig.  2,  in 
which  polarity  signs  are  arbitrarily  as¬ 
sumed,  tube  1  can  conduct  plate  cur¬ 
rent  only  during  the  odd  half-cycles  of 
the  control  voltage  from  the  voltage 
amplifiers,  and  tube  2  can  conduct  plate 
current  only  during  the  even  half¬ 
cycles.  Thus,  a  definite  phase  relation¬ 


ship  exists  between  the  control  voltage 
from  the  thermocouple  circuit  and  the 
power  amplifier  output. 

Half-wave  pulses  of  current  will  pass 
through  motor  winding  A  and  con¬ 
denser  Cl  during  the  odd  half-cycles  of 
the  control  voltage.  During  the  even 
half-cycles,  the  tubes  will  pass  no  cur¬ 
rent,  but  condenser  C,  will  discharge  in 
the  motor  winding  A.  Thus,  with  an  in¬ 


Fig.  2 — Simplified  schematic  of  the  power 
amplifier 


phase  signal  on  the  grid  of  the  power 
tubes,  a  sine  wave  alternating  voltage 
in  phase  with  the  supply  voltage  will 
be  developed  across  the  motor  winding 
A.  Conversely,  when  the  control  volt¬ 
age  is  180  deg.  out  of  phase  with  the 
line  voltage,  a  sine  wave  a-c  voltage  180 
deg.  out  of  phase  with  the  supply  volt¬ 
age  will  be  developed  across  winding  A. 

Balancing  Motor 

The  balancing  motor  is  a  reversible, 
two-phase  induction  type.  The  power 
winding  is  energized  continuously  by 
the  line  voltage;  the  control  winding 
is  energized,  as  explained  above,  by  the 
power  amplifier.  Thus,  when  the  ther¬ 
mocouple  circuit  is  unbalanced,  the 
phase  relationship  between  the  two 
windings  is  determined  by  the  direc¬ 
tion  of  unbalance.  Hence  the  motor, 
which  is  connected  through  gears  and 
levers  to  the  slide  wire  contactor  and 
to  the  instrument  pointer,  always  ro¬ 
tates  in  the  proper  direction  to  balance 
the  thermocouple  circuit,  at  the  same 
time  correcting  the  position  of  the  in¬ 
strument  pointer. 

When  the  measuring  circuit  is  bal¬ 
anced  and  the  control  voltage  to  the 
grids  of  the  power  amplifier  is  zero,  the 
power  tubes  act  as  full  wave  rectifiers, 
applying  pulsating  d.c.  to  motor  control 
winding  A.  This  brakes  the  motor  at 
the  position  of  true  balance  and  pre¬ 
vents  overtravel. 

Sensitivity  of  the  electronic  continu¬ 
ous  balance  unit  is  such  that  maximum 
driving  power  of  the  balancing  motor  is 
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Fig.  3 — Photograph  of  the  olectronic  por¬ 
tion  of  the  equipment 
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Microphone  Diaphragm  Design  is  a  Difficult  and  Fascinating  Art 


The  Shure  Engineering  Staff  are  specialists  in  Micro¬ 
phone  Diaphragm  design.  At  Radio  Station  WRUL, 
America's  Powerful  Short-Wave  Station,  Dia¬ 
phragms  in  Shure  SuperCardioid  Microphones  are 
moving  this  .00(MN)06  (six  ten-millionths)  inch  to 
send  the  Voice  of  Freedom  around  the  world! 


/HE  Diaphragm  is  the  heart  of  the  Microphone.  It 
0/  responds  to  sound  wave  vibrations  and  actuates  the 
translating  element  carbon,  piezoelectric  crystal,  moving 
armature  or  moving  coil.  A  Diaphragm  must  be  ex¬ 
tremely  light — present  a  correct  driving  impedance  to 
the  sound  wave  and  ta  the  translating  system — vibrate 
with  uniform  displacement  or  velocity  at  all  frequencies. 
It  must  withstand  atmospheric  changes,  extreme  tem|>er- 
atures  and  hard  service  conditions  of  vibration,  shock, 
gunblast.  ^  hether  designed  for  the  studio  or  the  battle¬ 
field,  it  must  function. 

The  Diaphragm  in  the  "556”  Shure  Su|)erCardioi«I 
Microphone  is  .0010"  thick  and  weighs  only  1/  lTOth  of 
an  ounce.  It  drives  a  coil  of  wire  in  a  magnetic  field 
through  .0000006  (six  ten-millionths)  in»-h,  for  average 
speech  at  1  foot  from  the  Microphone.  This  Diaphragm 
is  designed  so  that  it  vibrates  equally  well  at  all  fre¬ 
quencies  from  10  to  10,000  cycles  per  second,  yet  is 
rugged  enough  to  withstand  the  abuse  encountered  in 
daily  service. 


Send  for  Booklet  172M 

This  booklet  describes  the  theory  of  the  SuperCardioid  and 
the  Shure  SuperCardioid  Microphone. 


SHURE  BROTHERS 


Designers  and  Manufacturers  of  Microphones  and  Acoustic  Devices 
22.)  West  Huron  Street,  Chicago,  C.  S.  A. 
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obtained  with  an  unbalance  less  than 
0.06  percent  of  the  scale  span,  which 
represents  one  convolution  of  the  slide 
wire.  This  is  equivalent  to  a  0.00005 
volt  unbalance  in  the  thermocouple  cir¬ 
cuit. 

Fig.  3  is  a  photograph  of  the  elec¬ 
tronic  portion  of  the  system. 


Transmitter  Production  Test 

Speech  amplifier  and  modulator  per¬ 
formance  of  transmitters  coming  off  the 
assembly  line  is  rapidly  compared  with 
pre-determined  standards  by  means  of 
a  simple  yet  commercially  effective  test 
setup  devised  by  the  engineering  de¬ 
partment  of  the  Jefferson-Travis  Radio 
Mfg.  Corp. 

A  1000  cps  signal  generated  by  a 
beat  frequency  oscillator  delivering  be¬ 
tween  5  and  10  mw  of  power  is  fed  to 
the  microphone  input  terminals  of  the 
transmitter  under  test  through  a 
“dummy  microphone”  circuit  consisting 
of  an  inverted  microphone  transformer 
having  a  variable  resistor  and  a  mil- 
liameter  in  series  with  one  leg  and  a 
2000-ohms-per-volt  a-c  voltmeter  of 
the  copper-oxide  rectifier  type  across 
the  line.  An  electrolytic  capacitor  bridg¬ 
ing  the  resistor  and  the  milliameter  pro¬ 
vides  a  low  impedance  a-f  path  while  a 
paper  dielectric  capacitor  connected  as 
shown  keeps  dx.  out  of  the  voltmeter. 

When  testing  one  particular  trans¬ 
mitter  series  the  variable  resistor  is 
adjusted  so  that  20  ma  flows  through 
the  milliameter,  establishing  an  input 
impedance  condition  comparable  with 
that  which  obtains  when  a  single-button 
carbon  microphone  furnished  with  the 
transmitter  is  connected  in  the  circuit. 
The  output  of  the  bfo  is  then  adjusted 
until  the  voltmeter  reads  1.8  volts.  Tests 
with  transmitters  known  to  be  up  to 
standard  indicate  that  this  input  volt- 
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age  should  be  sufficient  to  modulate  the 
transmitter  100  percent,  indicated  by  a 
cathode-ray  oscilloscope  connected  to 
the  transmitter  output  circuit  in  a  con¬ 
ventional  manner. 

Where  transmitters  must  be  tested 
over  a  definite  audio  frequency  range, 
as  in  the  case  of  a  series  in  current 
production  on  which  specifications  re¬ 
quire  that  modulator  output  be  flat 
within  plus  or  minus  3  db  between  200 
and  3000  cps  and  at  least  10  db  down 
at  60  and  5000  cps,  production  checks 
are  accomplished  with  the  same  test  de¬ 
vice  by  holding  a-f  input  voltage  con¬ 
stant  while  tuning  the  bfo  over  the 
necessary  range  and  noting  the  modu¬ 
lation  percentage  indicated  on  the  cali¬ 
brated  cro  screen. 


An  Electronic  Profilometer 

Roughness  on  the  surface  of  ma¬ 
terials  flnished  by  abrasives,  by  mill¬ 
ing,  turning,  plating,  grinding  and 
other  similar  operations,  may  be  meas¬ 
ured  by  means  of  an  electronic  profil¬ 
ometer  designed  by  the  Physicists  Re¬ 
search  Company  of  Ann  Arbor,  Michi¬ 
gan.  Surface  irregularities  from  0.5 
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Fig.  1 — Block  diagram  of  the  electronic 
profilometer.  showing  diamond-point  pjn. 
pickup  tracer  head,  amplifier  with  inverse 
feedbock.  velocity  compensoting  integrot- 
ing  circuit,  rms  microinch  meter  and  pro¬ 
vision  for  calibration  check 

to  1000  microinch  above  or  below  an 
average  centerline  or  reference  point 
are  easily  read  on  the  scale  of  a  cali¬ 
brated  rms  meter.  An  instrument  with 
a  special  scale  permits  readings  be¬ 
tween  0.1  and  1  microinch. 

F'ig.  1  shows  the  circuit  of  the  instru¬ 
ment  in  elemental  form.  Basically,  the 
principle  of  operation  involves  genera¬ 
tion  of  voltage  in  the  coil  of  a  p.m. 
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U.  S.  War  Savings  Bonds 


This  space  is  a  contribution  to  America's  alUout  war  program  b) 

ELECTRONICS 


f;  TO  WIN  THIS  WAR,  more 
and  more  billions  are  needed 
and  needed  fast — AT  LEAST 
A  BILLION  DOLLARS  A 
MONTH  IN  WAR  BOND  SALES 

alone: 

This  means  a  minimum  of  10  percent 
of  the  gross  pay  roll  invested  in  War 
Bonds  in  every  plant,  office,  firm,  and 
factory  in  the  land. 

Best  and  quickest  way  to  raise  this 
money — and  at  the  same  time  to  “brake” 
inflation — is  by  stepping  up  the  Pay- 
Roll  War  Savings  Plan,  having  every 
company  offer  every  worker  the  chance 
to  buy  MORE  BONDS. 

Truly,  in  this  War  of  Survival, 
VICTORY  BEGINS  AT  THE  PAY 
WINDOW. 

If  your  Arm  has  already  installed  the 


Pay-Roll  War  Savings  Plan,  now  is  the 
time — 

1.  To  secure  wider  employee  par¬ 
ticipation. 

2.  To  encourage  employees  to  increase 
the  amount  oj  their  allotments  Jor 
BondSf  to  an  average  oj  at  least  10 
percent  oj  earnings — because 
**token**  payments  will  notwin  this 
war  any  more  than  “token”  resis¬ 
tance  will  keep  the  enemy  jrom 
our  shoreSf  our  homes. 

If  your  firm  has  not  already  installed 
the  Pay-Roll  War  Savings  Plan,  now  is 
the  time  to  do  so.  For  f^l  details,  plus 
samples  of  result-getting  literature  and 
promotional  helps,  write,  wire,  or 

?hone:  War  Savings  Staff,  Section  E, 
reasury  Department,  709  Twelfth 
Street  NW.,  Washington,  D.  C. 
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pickup  as  a  diamond-point  stylus  is 
moved  over  the  surface  to  be  examined, 
an  amplifier  and  a  rectifier-type  out¬ 
put  meter  calibrated  in  rms  micro¬ 
inches.  Provision  is  made  for  cali¬ 
brating  the  amplifier  by  means  of 
voltage  obtained  from  the  power  lines. 

The  Tracer 

One  tracer  head  available  for  use 
with  the  instrument,  shown  in  Fig.  2, 
is  about  the  size  of  a  pack  of  cigarettes 
and  so  shaped  that  it  may  be  con¬ 
veniently  held  in  the  hand  and  moved 
over  the  surface  to  be  examined.  (It 
may  also  be  bolted  to  any  mechanical 
device,  such  as  a  motor  supplied  by  the 
designers,  suitable  for  effecting  its 
motion.) 


VERTKALRADUnORS 

andANIElWATOWERS 

It  ii  ewy  to  lee  why  an  ever  increei- 
ins  number  of  WincKerser  Tower,  ere 
beins  u,ed  in  every  type  of  broed- 
eertins.  Tbet  i,  .  .  .  ‘f.  ee,y  when 
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Experienced  contreetor,  ere  eveil- 
eble  for  complete  erection  service, 
includins  lisbtinS.  enchors,  bese 
and  sround  systems. 

Write  or  wire  for  complete  informeUon 


Fig.  2 — Typical  tracer  unit.  Note  yoke 
supporting  weight  and  establishing  a 
reference  level  for  the  diamond  point  at 
the  bottom,  surface  pressure  adjustment 
knob  at  the  top 

A  diamond  is  mounted  on  the  end 
of  a  duralumin  rod  which  is,  in  turn, 
screwed  into  a  tube  mounted  on  parallel 
springs.  The  parallel  springs  serve  to 
restrict  the  motion  so  that  it  is  es¬ 
sentially  perpendicular  to  the  surface. 
The  upper  end  of  the  tube  terminates 
in  a  coil  form  upon  which  is  wound 
about  40  turns  of  wire  two-thousandths 
of  an  inch  in  diameter.  The  coil  is 
located  in  the  field  of  a  permanent 
magnet.  When  the  tracer  unit  is  drawn 
over  the  surface  of  the  finish  to  be 
investigated  the  diamond  transmits 
vertical  motion  to  the  coil.  The  output 
of  the  coil  is  proportional  to  the  mo¬ 
tion  and  is  about  2  mv  per  microinch 
at  a  60  cps  reference  frequency. 

The  diamond  point  is  positioned  mid¬ 
way  between  two  cemented  carbide 
“skids,”  mounted  upon  an  inverted 
U-shaped  “yoke.”  Skids  may  be  moved 
up  and  down  by  adjusting  a  knurled 
control  knob  on  the  top  of  the  tracer 
unit,  so  that  the  tension  of  the  diamond 
point  against  the  surface  to  be  ex¬ 
amined  may  be  delicately  controlled  to 
suit  the  material  whose  surface  is  be¬ 
ing  measured. 

The  instrument’s  amplifier  consists  of 
a  five-tube  resistance-coupled  circuit 
using  transformer  input  and  trans- 


flmtori 


former  output.  Two  inverse  feedback 
circuits  contribute  to  stability  and  im¬ 
prove  frequency  response,  permitting 
circuit  constants  to  be  altered  by  a 
factor  of  two-to-ome  without  appreci¬ 
ably  affecting  the  gain  of  the  amplifier. 
The  input  trans^rmer  is  provided  with 
a  “six-ply”  shield  to  avoid  sensitivity 
to  extraneous  a-c  fields. 

The  Amplifier 

Because  the  profilometer  tracer  unit 
produces  voltage  through  the  motion 
of  a  coil  in  a  magnetic  field,  voltage 
is  proportional  to  the  velocity  at  which 
the  turns  of  the  coil  cut  the  magnetic 
lines  of  force.  Consequently,  the  volt¬ 
age  produced  by  the  tracer  is  propor¬ 
tional  to  the  speed  at  which  the  tracer 
is  moved  over  the  surface.  This  velocity 
effect  is  compensated  for  by  special 
integrating  circuits,  designed  to  operate 
over  a  frequency  range  of  from  20  to 
10,000  cps,  within  plus  or  minus  one  db- 

Calibration 

The  tracer  head  calibration  is  ef¬ 
fected  during  manufacture  by  placing 
the  point  of  the  tracer  in  contact  with 
a  brass  block  vibrating  vertically  on 
the  end  of  a  brass  reed.  The  up  and 
down  excursions  of  the  reed  are  thus 
transmitted  to  the  diamond  point,  which 
produces  a  reading  on  the  profilometer’s 
rectifier-type  meter.  A  microscope  with 
a  calibrated  eyepiece  measures  the  up 
and  dojvn  excursions  of  the  point.  The 
meter  of  the  profilometer  is  then  ad¬ 
justed  to  read  the  value  determined 
by  the  microscope  measurement.  Also 
during  manufacture,  amplifier  gain  is 
measured  by  introducing  a  known  in¬ 
put  voltage.  The  gain  of  the  amplifier 
is  thus  expressed  in  terms  of  micro¬ 
inches  and  becomes  the  calibration  num¬ 
ber  of  the  tracer.  This  calibration 
number  is  stamped  on  the  back  of  the 
tracer  and  enables  any  tracer  head  to 
be  used  with  any  profilometer  by  per¬ 
forming  an  amplifier  adjustment  in  the 
field. 

To  adjust  the  instrument  so  that  it 
reads  true  microinch  units  in  the  field 
the  thermocouple  meter  shown  in  the 
upper  left  corner  of  Fig.  3  is  em¬ 
ployed.  Alternating  current  from  any 
60  cps  power  line  is  fed  through  this 
meter  and  through  standardized  re¬ 
sistances  to  produce  a  known  stand¬ 
ard  voltage  drop.  This  drop,  produced 
at  power  line  frequency,  is  100  mv.  It  is 


Fig.  3 — The  complete  instrument,  with 
cover  removed.  Tracer  head,  extra  “yokes" 
and  accessories  may  be  seen  in  the 
foreground 
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WINCHARCER  CORPORATION  -  SIOUX  CITY.  IOWA 


OuJity  Bu.lt  WINCO  DYNAMOTORS  Insure 

^COMPLETE  DEPENDABILITY 
★PERFECT  BALANCE 
★MINIMUM  A.  C.  RIPPLE 
★LOW  VOLTAGE  REGULATION 
★COMPACTNESS  and  LIGHT  WEIGHT 

.  .  .  .And,  whatever  your  power  problem, 

Winco  Ensineers  will  be  sled  to  kelp  you  f 
solve  it.  This  service  is  Free  and  without  oblisa-  I 

tion.  Why  not  consult  us?  /  f 


Dr.  A.  A.  Bates  oi  Westinqhouse  demon¬ 
strates  P.  R.  Kalischer's  derice  that  quickly 
determines  grain  size  oi  metallic  powders 
having  particles  as  small  as  1  25,000  inch. 
Mixed  with  a  liquid  in  a  long  glass  tube, 
the  particles  intercept  a  light  beam  directed 
into  a  phototube  os  they  settle.  The  rate 
at  which  the  solution  clears  up,  indicated 
by  anode  current  change  through  a  millio- 
meter,  gives  comparative  data 


inserted  in  series  with  the  tracer  unit 
and  thus  effects  an  open  circuit  calibra¬ 
tion.  With  such  a  test  voltage  exciting 
the  instrument  amplifier,  the  output 
meter  is  adjusted  to  read  the  number 
of  microinches  stamped  on  the  back  of 
the  tracer  unit  by  means  of  a  T-pad 
controlled  by  a  knob  on  the  panel. 

•  •  • 


Iroii-To-Glass  Seals 

Tight  sepals  BETWEf;N  iron  and  glass, 
eliminating  the  need  for  the  critical 
metals  nickel  and  cobalt,  are  now  being 
effected  in  the  construction  of  vacuum 
tubes  by  means  suggested  by  General 
Electric’s  Dr.  Albert  W.  Hull  and  Dr. 
Louis  Navias.  Such  seals  involve  the 
use  of  special  glass  compositions.  One 
consists  of  45  percent  silicon  dioxide,  14 
percent  potassium  oxide,  six  percent 
sodium  oxide,  30  percent  lead  oxide  and 
five  percent  calcium  fluoride.  The  rate 
of  expansion  is  very  close  to  that  of 
iron. 

When  a  glass  containing  lead  is  sealed 
in  contact  with  iron  some  of  the  lead 
atoms  migrate  from  the  glass  into  the 
iron.  Weakening  of  the  resulting  joint 
is  avoided  by  placing  a  thin  layer  of 
lead-free  glass  directly  over  the  iron, 
then  sealing  the  lead-containing  glass 
to  the  lead-free  glass.  The  thin  lead- 
free  glass  layer  prevents  lead  from 
reaching  the  iron  yet  is  not  thick 
enough  to  crack  and  let  air  into  the 
tube. 

•  •  • 


POWDER  PARTICLES 
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Moisture  Determination 
in  Non-Polar  Compounds 

By  H.  Loughnane 

In  NON-POLAR  COMPOUNDS  such  as  nap¬ 
tha,  recovered  by  a  system  using  steam, 
moisture  remains  in  the  solvent  in  both 
the  condensed  an  vaporous  state.  The 
following  method  isolates  the  moisture 
and  permits  measurement  of  very  small 
quantities : 

A  chamber  of  known  volume  is  purged 
with  dry  air  and  then  a  measured 
quantity  of  solvent  or  solution  is  added. 
The  dry  air  above  the  solution  is  cir¬ 
culated  through  the  solution  until  it  no 
longer  takes  up  moisture.  The  dew 
point  of  the  air  is  taken  to  determine 
the  number  of  grains  of  water  present 
in  the  air  and  this  is  compared  with 
the  number  of  grains  of  solution  re¬ 
sponsible  for  the  rise  in  humidity.  (In 
practice,  absolutely  dry  air  is  not  re¬ 
quired.  Humidity  may  be  read  before 
and  after  the  air  has  been  in  contact 
with  the  solvent.  The  air  is  never  al¬ 
lowed  to  go  to  100  percent  saturation. 
If  samples  are  so  laden  with  moisture 
they  are  diluted  with  dry  solvent  and 
the  necessary  correction  made  for  vol¬ 
ume  change.  In  a  converse  manner, 
small  amounts  of  moisture  may  be  more 
readily  measured  by  using  a  compara¬ 
tively  large  amount  of  solvent  with  re¬ 
spect  to  the  volume  of  air  in  the 
chamber.) 


Meeting  a  pressing  need 

— d«f«nse  communications  improvomont 
—demanding  extension  of  services,  development 
of  refinements,  more  speciolly- 
troined  engineers 

Prepare  for  spnciali- 
xafion  in 

with  fb« 
th«f«  books 


lems,  the  essentials  of  this  field  and  its 
complete  modern  background  are  grouped 
here,  for  the  aid  of  those  who  wish  to  pre¬ 
pare  quickly  for  design  and  research  work 
in  the  vitally  important  and  expanding 
field  of  defense  communications  engineer¬ 
ing. 


THIS  LIBRARY  was  selected  by  radio 
engineering  specialists  of  the  McGraw-Hill 
publications  to  give  a  well-rounded  view  of 
communications  engineering  theory,  appli¬ 
cations,  and  special  techniques.  From  im¬ 
portant  tube  and  radio  fundamentals  to 
special  emphasis  on  high-frequency  prob- 

The  newly-assembled 


DEFENSE  COMMUNICATIONS  LIBRARY 


6  volmes,  3662  pages,  6x9,  2111  itlistratiois,  aaiy  tables  aad  charts 

Th*t«  books  givo  fbo  basis  for  comprohoosivo  prac¬ 
tical  workiog  kaowlodgo  of  «ltra-high  froqooncios 

1.  Hmmd'a  PHENOMENA  IN  HIGH  FRE*  sased  in  ultra-high  frequency  phenomena,  is 

cvcvraac  material  on  radiation  from  antennas  of 

VUcNCT  STaTcMa  various  typea  effect  of  the  earth  on  the 

A  complete  survey  of  theories,  practices,  and  propagation  of  radio  wavea  and  the  refrac- 

equlpment  the  high  frequency  communica-  tion  and  reflection  of  waves.  A  "must"  for 

tlons  engineer  requires  in  design  and  develop-  advanced  workers  engaged  in  wave  propa- 

ment  of  ultra-high  frequency  systems.  Chap-  gation  phenomena, 

ters  on  High  Frequency  Generatora  Electro-  .  k  ,  a.,  aun  a 

magnetic  Theory,  Theory  of  the  Ionised  4.  ROICM  S  THEORY  AND  ArrLiCA- 

Layer,  Lines  of  Long  and  Short  Electrical  TION  OF  ELECTRON  TUIES 

Length,  and  on  Directive  Systems  have  par-  nn  oi... 

tlcular  application  in  the  present  emergency.  heart  o^^^^ 

2.  HsmtI’s  HIGH-FREOUENCY  MEAS-  tion  system,  giving  thorough,  coordinated 

groundwork  in  tube  and  circuit  theory,  with 
URCMCll  1 9  emphasis  on  fundamental  principles  and  their 

An  authoritative  treatise  on  measurements  use  in  many  applications  in  electronics,  com- 
of  voltage,  current,  power  frequency,  L,  C.  R.  municationa  power,  and  measurements, 
tube  constants  and  characteristics,  radiation. 

and  other  high  frequency  electrical  quanti-  5.  Evorfff^S  COMMUNICATION  ENGI- 
ties.  Of  special  timeliness  is  the  material  on  NEERING 

measurements  of  frequency  and  phase  modu-  nssaiivw 

latlon,  the  discuseton  of  the  use  of  cathode  A.  standard  and  welUknown  text  covering 

ray  tubes  in  high-frequency  measurementa  communication  practice  at  ail  usual  fre- 

and  the  determination  of  radiation,  dlrectlv-  quencles,  emphasis  is  on  theorems  which 

ity  and  other  transmission  phenomena.  apply  fundamental  similarities  of  simple  net- 

«  .  mm  ^  ^  works  to  new  Complicated  structurea 

3.  Strattons  ELECTROMAGNETIC  t  ,  BBisie-iB,  ee  babia 

THEORY  ^losgew's  PRINCIPLES  OF  RADIO 

An  advanced  text  on  electromagnetic  theory,  •  ENGINEERING 

treated  mathematically  through  the  exten-  A  well-known  text,  relating  theory  of  the 

sive  application  of  vector  analysis.  The  first  thermionic  vacuum  tube  and  its  associated 

chapters  deal  with  electrostatic  and  electro-  circuits  to  communications  without  slight- 

magnetic  fields,  which  are  followed  by  chap-  ing  necessary  mathematical  explanations, 

ters  on  plane,  cylindrical  and  sperical  waves.  Used  in  Government-sponsored  defense  com- 

Of  particular  Interest  to  the  engineer  en-  munications  courses. 
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Fig.  1 — Setup  tot  moisture  determination 
in  non-polar  compounds  such  as  naptha 


10  DAYS'  FREE  EXAMINATION 


Fig.  1  shows  the  chamber,  the  valve 
arrangements,  a  small  copper  tank  H 
and  the  drying  filters  M  and  N.  The 
volume  of  this  chamber  and  of  the 
syringe  bulb  and  the  tubing  is  de¬ 
termined  by  filling  up  every  air  space 
with  a  dry  solvent  and  measuring  the 
volume  of  the  solvent.  With  the  aid 
of  the  bulb,  dry  air  may  be  drawn 
through  the  drying  filters  to  purge  the 
chamber  and,  by  changing  the  valves, 
this  dry  air  may  be  re-circulated  in 
the  chamber  to  bubble  through  the  solu¬ 
tion.  The  tank  H  is  fitted  with  small 
copper  tubes  in  such  a  manner  as  to 
allow  a  brine  solution  to  enter  the  tank 


Spoclol  low  prico 
Easy  terms 

Bought  singly,  these  6  books  would 
cost  you  $31.00.  Under  this  offer  you 
sere  $2.50  and  in  addition  hare  the 
privilege  of  pa.vlng  in  easy  installments 
beginning  with  $3.50  ten  days  after 
receipt  of  the  books,  and  continuing 
at  $5.00  monthly  for  5  months. 


Send  me  Defense  Communications  Library  for  10 
days'  examination  on  approval.  In  10  days  I  will 
send  you  $3.50,  plus  few  cents  postage,  and  $5.00 
monthly  till  $28.50  is  paid,  or  return  books  postpaid. 
(We  pay  postage  if  you  send  first  installment  with 
order. ) 


Name 


No  Insfollmont  charge 

niese  hooks  assemble  for  your  eon- 
venleuce  facts,  standards,  pracUce. 
data,  for  the  whole  Held  of  com¬ 
munications  engineering,  with  em¬ 
phasis  on  training  in  ultra-high  fre¬ 
quencies.  Add  them  to  rour  library 
now,  under  this  advantageous  offer. 
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Company 
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at  A,  flow  about  the  thermometer  bulb 
and  leave  through  B.  The  flow  of  the 
brine  is  controlled  in  order  to  permit  a 
slow  drop  of  temperature  at  the  glass 
jacket  E. 

Electronic  Measurement 

The  Pyrex  jacket  E  contains  two  num¬ 
ber  18  tinned  copper  wires  1/64-inch 
apart.  One  wire  is  grounded  to  tank  H 
and  the  other  is  brought  out  through 
the  polystyrene  bushing  terminating 
at  X. 

Fig.  2  shows  the  amplifier.  This 
amplifier  has  an  input  resistance  of 
15x10*  ohms  and  is  capable  of  reading 
the  resistance  of  the  microscopic  film 
of  moisture  that  forms  on  the  glass 
jacket  E  without  causing  decomposi¬ 
tion  of  the  film  through  electrolysis.  A 
1E7  tube  has  one  control  grid  tied  to 
ground  and  in  its  plate  circuit,  bridge 
fashion,  is  a  0.5-0-0.5  milliammeter. 
is  used  to  balance  the  meter  to  zero 
when  the  remaining  control  grid  is 
open-circuited.  In  series  with  the  open 
grid  and  the  conductors  on  the  jacket  E 
there  is  a  potential  of  67.5  volts,  posi¬ 
tive  side  to  ground.  The  connection 
from  the  polystyrene  bushing  X  is  well 
shielded. 


GOULD-MOODY 
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Fiq.  2 — Circuit  lot  mecuuriag  rMiitcmc*  oi 
moiaturo  film  condonsod  on  inaido  oi  qlaaa 
lockot 


Operation  of  the  instrument  is  as 
follows:  A  measured  quantity  of  solvent 
or  solution  is  placed  in  the  separatory 
funnel  J.  Valves  are  set  to  bring  dry 
air  into  the  chamber  from  D  through 
M  and  N  and  to  exhaust  through  C. 
With  the  brine  at  a  temperature  of 
about  26  deg.  F.,  the  jacket  is  cooled 
until  a  meter  indication  shows  that 
there  is  condensation  on  the  glass  jacket. 
The  temperature  of  the  jacket  is  taken 
at  the  start  of  the  meter  movement. 
This  is  the  dew  point  of  the  air  from 
the  dryers.  The  brine  flow  is  then 
stopped  and  the  chamber  allowed  to 
warm  up  above  the  wet  bulb  tempera¬ 
ture.  Further  purging  with  dry  air  will  j 
evaporate  moisture  from  the  jacket  and  i 
the  meter  will  return  to  zero. 

The  solution  is  now  introduced  into  ^ 
the  chamber.  Air  is  allow’ed  to  escape  1 
at  C.  This  release  of  air  should  be 
used  to  control  the  flow  of  solution 
into  the  chamber.  A  low  mark  on  the 
funnel  used  to  keep  a  liquid  seal  over 
the  chamber  is  suggested.  With  the 
solution  in  the  chamber,  valve  G  is 
closed  and  F  is  turned  to  permit  the  i 
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BLACK  SEAL’ 


•  A  thin,  flexible  glass  base  disc 

•  A  medium  weight  glass  base  disc 


•  No  metal  gromets  to  “wow”  or 
rumble 


•  Holes  precision  machined  in  the 
glass 


•  Priced  at  less  than  other  fine 
brands 


•  Immediate  delivery  anywhere  in 

U.S.A. 


•  (^Id  aluminum  blanks  can  be  re¬ 
coated  with  “Black  Seal”  form¬ 
ula  in  24  hours — same  “no  satisfy- 
no  pay”  guarantee 


GLASS  BASE 
INSTANTANEOUS 


•  Both  with  two  or  four  holes 

•  All  glass  throughout  ...  no  fibre 
or  foreign  material  inserts 


All  accounts  serviced  with  styli  and  ship¬ 
ping  cartons  at  actual  cost.  10",  12"  and 
16"  sites,  with  2  or  4  holes.  For  transcrip¬ 
tions,  professional  recordings  and  libraries, 
Gould-Moody  "Black  Seal"  Glass  Base 
Instantaneous  Recording  Blanks  "Speak 
for  themselves". 


RECORDING  BLANK  DIVISION  •  395  BROADWAY  •  NEW  YORK,  N.  Y. 
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TYPE  RB,  '6  Watt, 
Non-inductive, 
Standard  tolerance 
Vj®/®,  Maximum  re- 
s  stance  500,000 
ohm$,  Si/e  9  16* 
diom .  K  ’/j "  high. 
Mounting  hole 
thrdugh  center  to 
cleor  6 — 32  icrew, 
TerminoU  ~18  Tin¬ 
ned  copper  w.re  1  Vj 
in  length. 


TYPE  Al,  4  Wott,  Induc¬ 
tively  wound,  Stondord  tol-, 
eronce  3®/©,  MoKimum  re- 
s  sconce-  80,000  ohms  Size 
7  16'  diom .  X  1  '  '  long, 
Mounting  by  terminals  or 
center  ho'e,  Terminols  —18 
T  "■'ed  copper  wire  IVz  ' 


TYPE  AC,  5  Wott.  Induc¬ 
tively  wound.  Standard  tol¬ 
erance  3Vo'  Maximum  re¬ 
sistance  50,000  ohms,  Size 
7  16"  diom.  x  l'*  long. 
Mounting  by  te/minols  of 
center  hole.  Terminals 
ot  —18  Tinned  .copper 
wire  or  .01-5"  x  Vs  "  strop. 


25  AMITY  STREET  LITTLE  FALLS.  N  J 


circulation  of  air  above  the  solution 
in  such  a  manner  that  it  bubbles 
through  the  solution.  The  temperature 
of  the  jacket  is  then  slowly  lowered 
while  operating  the  syringe  bulb.  As 
we  now  have  a  closed  system,  the  cir¬ 
culation  will  depend  upon  unequal  pres¬ 
sures  on  either  side  of  the  syringe  bulb, 
hence  high  pressures  will  be  built  up 
in  the  chamber  on  the  compression 
cycles.  This  pressure  will  cause  a  pre¬ 
mature  reading  of  dew  point  but,  on 
release  of  the  pressure,  the  meter  will 
start  to  fall,  indicating  that  the  tem¬ 
perature  is  in  the  wet  bulb  range. 

When  this  point  is  reached  the  brine 
flow  is  adjust^  to  give  a  constant  read¬ 
ing  and  the  syringe  bulb  operated  un¬ 
til  the  meter  swings,  occurring  on  com¬ 
pression,  have  reached  the  maximum. 
This  will  indicate  that  the  volume  of 
moisture  on  the  jacket  has  also  reached 
a  maximum  and  that  there  is  no  more 
moisture  available  from  the  solvent. 
The  chamber  is  then  allowed  to  warm 
up  past  the  wet  bulb  reading,  or  until 
the  meter  reads  zero.  Without  any 
further  operation  of  the  syringe,  the 
temperature  is  again  allowed  to  fall  in 
the  jacket  E  until  condensation  takes 
place  at  normal  pressures.  This  will  be 
the  actual  dew  point  of  the  known  vol¬ 
ume  of  air. 

The  water  content  is  then  calculated 
from  a  psychrometric  chart.  Subtract¬ 
ing  the  water  content  that  was  first 
found,  before  the  introduction  of  the 
solvent,  the  grains  of  moisture  that 
actually  came  from  the  solvent  may 
be  readily  compared  with  the  weight  of 
the  solvent. 


§  Pressure 
§  valve'^ 
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pump 


Fig.  1 — Circuit  oi  •lectronic  device  ior 
continuous  monitoring  oi  hydrogen  gas 
moisture  content 

and,  with  gas  pressure  and  tube  vol¬ 
tages  maintained  at  the  pre-determined 
values,  any  milliammeter  reading 
change  indicates  a  change  in  the  mois¬ 
ture  content  of  the  gas.  Presence  of  mois¬ 
ture,  or  oxygen,  in  the  hydrogen  flowing 
through  the  tube  in  amounts  greater 
than  that  in  the  gas  used  for  calibration 
collects  more  negative  ions  in  the  tube’s 
electron  stream,  increasing  internal 
impedance  and  reducing  anode  current. 

The  special  tube  pictured  in  Fig.  2 
employs  a  tungsten  filament  and  a 
tungsten  anode,  this  metal  being  satis¬ 
factorily  impervious  to  hydrogen.  Mois¬ 
ture  determination  by  this  process  in 
connection  with  certain  other  gasses 
would,  undoubtedly,  require  the  use  of 
other  tube  metals  impervious  to  such 
gases. 
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Hydrogen  Moisture  Check 

By  Direct  Electronic  Method 

The  quality  of  certain  steels  treated 
in  atmosphere  furnaces  is  largely  de¬ 
pendent  upon  the  purity  of  hydrogen 
gas  flowing  over  the  metal  during  man¬ 
ufacture.  In  bright  annealing,  for  ex¬ 
ample,  the  hydrogen  must  be  virtually 
free  of  moisture  containing  oxygen.  Or¬ 
dinarily,  to  measure  the  moisture  con¬ 
tent  of  hydrogen  where  dew  points  are 
less  than  0  deg.  C.  a  cooled  and  polished 
metal  plate  is  inserted  in  the  gas  stream 
and  the  temperature  at  which  condensa¬ 
tion  first  occurs  on  this  plate  is  noted. 

Below  -40  deg.  C.  this  method  de-  Variations  in  tube  anode  current  with 
pends  largely  upon  niceties  of  judgment  changes  in  gas  moisture  content  could, 
on  the  part  of  the  operator  and  is,  obviously,  be  used  to  control  the  opera- 
therefore.  subject  to  human  error.  tion  of  dehydrating  equipment,  thus 

A  direct  electronic  method  of  contin-  rendering  the  entire  process  fully  auto- 
uously  monitoring  the  moisture  content  matic. 
of  hydrogen  is  illustrated  in  Fig.  1. 

Hydrogen  of  known  moisture  content  is 
pumped  through  a  special  W'esting- 
house  half-wave  rectifier  tube  with  in¬ 
take  and  exhaust  ports  at  a  constant 
rate  until  the  interior  of  the  glass  en-  These  two  volumes  were  reviewed  in 
velope  is  thoroughly  purged.  Regulated  June  Electronics  and  it  has  just  come 
filament  and  anode  potentials  are  then  to  our  attention'  that  the  prices  given 
applied  to  the  tube  and  adjusted  to  give  are  not  correct.  The  book  “Vacuum 
a  full-scale  reading  on  the  anode  cir-  Tube  Voltmeters’’  actually  sells  for 
■  cuit  milliameter.  Hydrogen  to  be  used  $2.00,  and  “The  Meter  at  Work”  vol- 
in  the  steel-making  process  is  then  sub-  ume  can  be  had  for  $1.50.  Both  are  pub- 
stituted  for  the  calibrating  hydrogen  lished  by  John  F.  Rider,  New  York. 


When  available  mounting  space  is  ex¬ 
tremely  limited,  and  ventilation  and  other 
operating  factors  require  serious  considera¬ 
tion,  Instrument  Resistors  solve  troublesome 
problems.  These  precision  wire  wound  prod¬ 
ucts  will  withstand  atmospheric  and  tem¬ 
perature  changes  without  Impairment  of 
their  operating  accuracy. 

Check  on  Instrument  Resistors  today — 
they're  application-designed  to  meet  strict 
requirements.  Send  blueprints  and  data 
today  for  recommendations;  Inquiries 
treated  In  strict  confidence. 


Fig.  2 — The  heart  oi  the  system,  o  special 
holi-wave  rectifier  tube  with  gas  intake 
and  exhaust  ports 


Vacuum  Tube  Voltmeters 
The  Meter  at  Work 


ELECTRONICS 


ALLEN  B.  DU  MONT  LABORATORIES.  INC 

Passaic,  New  Jersey 


NEWS  OF  THE  INDUSTRY 


First-quarter  receiver  production  figures. 
Defense  communication  equipment  and 
personnel  survey.  Wartime  tube  packag¬ 
ing.  Notes  about  men  and  materials 


People 

Dr.  C.  B.  Joluffe,  chief  engineer  RCA 
Laboratories  and  communications  chair¬ 
man  of  NDRC,  was  awarded  honorary 
LL.D.  degree  by  the  University  of  Vir¬ 
ginia,  his  alma  mater  at  the  school’s 
75th  annual  commencement. 

Ralph  S.  Merkle,  commercial  engin¬ 
eer,  Hygrade  Sylvania,  has  been  com¬ 
missioned  First  Lieutenant  in  the  Co¬ 
ordination  Branch,  U.  S.  Signal  Corps. 

David  Grimes  has  been  made  vice 
president  in  charge  of  engineering, 
Joseph  H.  Gillies,  vice  president  in 
charge  of  radio  production,  and  Robert 
F.  Herr,  vice  president  in  charge  of 
service,  all  of  Philco  Corporation. 


President  Roosevelt  requested  Con¬ 
gress  on  June  8  for  an  appropriation 
of  $2,505,730,000  for  the  Signal  Corps. 

Seven  official  television  listening  posts 
have  been  established  in  Schenectady 
County,  N.  Y.  where  air  raid  wardens 
have  been  getting  instructions  origin¬ 
ating  in  New  York  City  relayed  to 
them  by  the  G-E  television  station. 


News 

Aerovox  Corporation  celebrated  its 
20th  anniversary  recently  with  presen¬ 
tation  of  tokens  of  esteem  to  S.  I.  Cole, 
president  and  other  officials  and  old- 
timers  in  the  company. 

Catalin  Corporation  of  America, 
manufacturers  of  cast  and  liquid  resins 
and  plastics,  has  completely  reorganized 
its  manufacturing  facilities  at  its  plant 
at  Fords,  N.  J.,  has  embarked  on  the 
erection  of  a  new  building  for  the  pro¬ 
duction  of  polystyrene  molding  com¬ 
pounds,  and  the  purchase  of  land,  build¬ 
ings,  and  equipment  of  the  former  U.  S. 
Tar  Products  Co.,  Inc.,  at  Matawan, 
N.  J. 

Keystone  Carbon  Co.,  St.  Mary’s, 
Penna.,  manufacturers  of  precision 
molded  products  is  completing  a  large 
program  of  expansion  of  plant  and 
ihanufacturing  facilities.  . 


A  decade  ago  the  cathode-ray  oscillo¬ 
graph  was  a  scientific  curiosity.  A  few 
such  costly  instruments  were  in  use,  in 
leading  laboratories,  entrusted  to  skilled 
technicians. 


Then  came  the  first  DuMont  cathode-ray 
oscillograph.  Simplicity,  practicability, 
economy — those  were  the  cardinal  fea¬ 
tures.  And  those  very  features  soon 
attracted  universal  attention.  Thus  the 
DuMont  cathode-ray  oscillograph  became 
indispensable  equipment  not  only  in 
lodmratories  but  also  in  factories  and  out 
in  the  field. 


Radio  Receiver  Production-January  to  March  31* 

1942  1941  1942  1941 

Units  Units  Dollars  Dollars 

1,120,296  1,261,997  $14,379,700  $10,713,000 

141,883  124,976  5,710,900  3,857,600 

374,307  196,824  5,810,000  2,228,500 

139  4  7,500  200 

216,910  650,035  3,671,200  10,405,800 

195,854  157,077  2,761,900  1,845,800 

4,798  884  120,500  20,100 

64,563  43,754  932,800  494,600 


Broadcast  Receivers 

Table  sets . 

Console  sets . 

Portables  . 

Television  (no  sound) .... 

Auto  sets  . 

Farm  battery  sets . 

F-M  adapters . 

Elec,  phonographs . 

Combination  Apparatus 

Table  combinations . 

Consoles  . 

Radio,  pho<no.,  and  recorder 

Television  . 

Apparatus  sans  cabinets . . 
Control  apparatus  . 


Today  the  DuMont  name  is  synonymous 
with  cathode-ray  oscillography.  That 
name  is  your  assurance  of  the  latest 
refinements  in  this  firmly-established 
technique. 

if  Write  for  literature  .  .  . 


Total  .  2,722,629  2,763,899  $60,084,600  $40,089,800 

•  Compiled  by  the  Radio  Corporation  of  America  from  reports  from  its  licensees. 


Wttptulin,  New  York 


Coble  Addrou: 
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area.  (The  OCD  does  not  encourage  the 
manufacture  of  new  equipment,  be¬ 
lieving  that  there  is  a  sufficient  supply 
of  parts  and  materials  for  purposes  of 
construction  already  in  the  hands  of 
amateurs  or  on  the  shelves  of  dealers 
and  distributors,  and  will  not  endorse 
requests  to  the  War  Production  Board 
for  preferential  treatment).  Regional 
directors  are  urged  to  study  the  FCC’s 
regulations  governing  the  War  Emer¬ 
gency  Radio  Service  and  are  also  urged 
to  inform  prospective  station  operators 
of  the  contents  of  OCD  publications 
“Staff  Manual”  and  “The  Control  Sys¬ 
tem  of  the  Citizen’s  Defense  Corps”  so 
that  such  operators  will  be  familiar 
with  the  organizational  rules  with 
which  they  will  be  expected  to  comply 
in  the  event  that  their  equipment  and 
service  is  enlisted. 

Within  the  OCD  memoranda,  it  is  in¬ 
teresting  to  note,  is  a  statement  to  the 
effect  that  War  Emergency  Radio  Serv¬ 
ice  nets  will  be  required  to  show  proof 
that  all  transmitters  within  such  nets 
can  be  instantly  silenced  upon  receipt 
of  a  single  order  at  the  District  Warn¬ 
ing  Center. 


APPROVED  by  U.  S.  SIGNAL  CORPS 
BRANDING  by  ROGAN  on  PLASTICS! 


"Tostod  and  found  to  comply  os  on  "or  oquol* 
to  ongroving  now  collod  for  in  specifications  . . 

if  Above  excerpt  from  the  U.  S.  Signal  Corps  Ap¬ 
proval  offers  convincing  evidence  that  Rbgan  "deep 
relief"  branding  on  phenolic  or  other  plastic  parts 
achieves  results  equal  to  engraved  markings.  Of  greater 
importance,  Branding  by  Rogan  permits  the  use  of 
simple,  fewer  cavity,  less  costly  molds. 

Branding  on  Plastics  Will 
A  Speed  Your  War  Production! 

Fewer  molds  are  required  where  parts  are  in- 
terchangeable,  save  for  different  markings  for 
IPH  specific  uses.  Eliminates  costly  new  molds  and 
time-consuming  mold-making  operations.  Permits 
use  of  blank  stock  parts. 

See  accompanying  illustrations  showing  “deep- 
relief  markings  branded  on  curved  surfaces  and 
hard-to-get-at  places.  Try  this  faster,  big  money¬ 
saving  process  now. 

G«t  New  Fully  Descriptive  Circular.  No  Obligation.  Write 


Plastic  Shut  -  Off  Branded 
by  Rogan 


Heat  Control 
Unit  Branded 
by  Rogan 


Calculatini 


Device  Part 
by  Rogan 


Music  While  You  Work 

The  roll  call  of  factories  using 
sound  system  to  furnish  music  to  em¬ 
ployes  w'hile  they  work  is  most  impres¬ 
sive.  Music  of  the  proper  kind,  level 
and  frequency  relieves  nervous  fatigue 
and  increases  morale.  Of  course  these 
sound  systems  can  be  used  for  an¬ 
nouncements,  etc. 

A  new  sound  system  division,  created 
to  handle  the  sound  problems  of  gov¬ 
ernment  requirements  and  of  war  in¬ 
dustries,  has  been  established  by  the 
Stromberg-Carlson  Tel.  Mfg.  Company, 
and  has  taken  over  a  large  share  of 
space  in  one  of  the  company’s  new 
plants.  A.  C.  Schifino  will  head  up  the 
new  divisions,  with  A.  R.  Royle  as  sales 
manager. 


2003  S.  Michigan  Ave. 
Chicago,  lllinoi 


EASTERN  PLANT:  154  Lawrence  St.,  Brooklyn,  N.  Y. 


A.  C.  Schiilino.  head  (left)  and 
A.  G.  Royle,  sales  manager 


August  i 942  — ELECTRONICS 


ovo;( 


In  Canada:  AEROVOX  CANADA  LTD.,  Hamilton,  Ont. 


EXPORT:  100  Varick  St.,  N,  Y.,  Cable  ‘ARLAB' 


RADIATORS 

&  SON,  INC.,  CAMDEN,  N.  J. 


Included  in  the  new  sound  division’s 
quarters  will  be  a  new  development 
laboratory  to  handle  specific  sound 
system  problems,  and  to  conduct  a  con¬ 
tinuous  study  of  soxind  system  equip¬ 
ment  and  correlate  its  studies  with 
sound  system  research. 

Within  recent  months,  Stromberjr- 
Carlson  sound  system  engineers  have 
installed  sound  systems  in  the  ship  re¬ 
pair  station  of  Maryland  Drydock 
Company,  Camp  Lee,  Virginia,  Bart- 
lett-Hayward  Co.  of  Baltimore,  a  di¬ 
vision  of  the  Koppers  Coke  Company, 
and  many  others. 

A  testing  ground  for  the  new  sound 
division  has  been  established  within 
the  Stromberg-Carlson  plant  in  the 
form  of  a  model  sound  system. 

The  new  sound  system  will  not  only 
include  a  straight  paging  and  voice 
system  suitable  for  general  and  emer¬ 
gency  announcements,  but  it  will  be 
able  to  carry  musical  programs  to 
workers  to  speed  production,  pick  up 
radio  broadcasts,  and  through  central 
control  permit  two  way  communica¬ 
tions  from  guardhouse  to  guardhouse, 
or  fro'm  guardhouse  to  all  of  the  plant, 
or  any  section  of  the  plant.  A  disaster 
provision  has  been  built  in, 


Coming  events 
cast  their  shadows 

Victory  often  hides  be¬ 
hind  the  appearance  of 
defeat!  Things  looked 
gloomy  at  Valley  Forge 
and  when  the  Huns 
were  within  23  miles 
of  Paris  19141  But 
we’ve  always  won. 

Today  American  ^ 

draftsmen  in  war  ^ 

work  call  upon  Ty-  ^ 

phonite  ELDORADO  m 

pencils  to  help  9 

maintain  the  speed  S 
necessary  for  S 
Victory!  Pencil 
Sales  Dept.  59-J8,  t 
Joseph  Dixon  J 
Crucible  Co., 

Jersey  City,  N.  J.  ‘  I 


#  For  applications  requiring  precise  capac¬ 
ity  values,  Aerovox  oilers  two  precision- 
type  mica  capacitors: 


enabling 

each  section  of  the  plant  to  be  segre¬ 
gated,  in  case  of  demolition,  fire,  etc., 
or  enabling  that  section  to  summon 
help  from  either  control  station,  or  spe¬ 
cial  department.  The  system  is  geared 
to  serve  sections  with  such  varying 
noise  levels  ‘as  machine  shops,  or  of¬ 
fices,  serving  each  with  a  suitable  but 
not  disproportionate  level  of  sound. 

War  work  has  been  set  to  music  re¬ 
cently  in  the  Westinghou.se  Lamp  Di¬ 
vision,  Bloomfield,  N,  J. 

Loudspeakers  stationed  in  main 
manufacturing  areas  now  play  marches, 
tangos  ^d  swing  for  five  and  a  half 
hours  a  day  while  men  and  women  turn 
out  communications  equipment  for  the 
nation’s  armed  forces.  Recorded  music 
is  also  played  in  the  Company’s  recre¬ 
ation  rooms  and  cafeteria. 

Band  music,  greets  the  first  shift 
workers  at  7  a.m.  and  continues  for 
15  minutes.  Five  other  half-hour 
periods  of  music  are  scheduled  during 
the  eight-hour  shift,  one  at  lunch  time 
and  the  rest  timed  to  coincide  with 
periods  of  “let-down”  or  fatigue  among 
the  workers.  Music  during  the  fatigue 
periods  acts  as  a  stimulant  to  the  em¬ 
ployes,  reports  show.  Band  selections 
are  played  at  the  end  of  the  first  shift 
and  as  new  workers  arrive  for  the 
.second  shift. 


Molded  in  low-loss  red  (for  identification) 
bakelite.  "Postage-stamp"  design  and  di¬ 
mensions.  Thoroughly  wax-impregnated 
internally  and  externally.  Heat-treated 
lor  stability.  Average  temperature  co¬ 
efficient  of  only  .004%  per  degree  C.  ex¬ 
cellent  retrace  characteristics.  Practically 
no  capacity  drift  with  time.  Q  as  high  as 
3000  to  5000  in  higher  capacities.  Toler¬ 
ances  to  1%.  .000001  to  .0025  mfd.  1000  v. 
D.C.T..  and  .003.  .004  and  .005  mid.  600  v. 


ELDORADO  I 


VniHUSBO 


Screwdriver-adjusted  mica  capacitors  set 
to  1%  of  given  capacity.  Can  be  re¬ 
adjusted  to  compensate  for  slightest  varia¬ 
tions  in  coils  and  circuit  conditions  as. 
required.  Heat-treated.  Wax-impregnated. 
Four  mounting  types.  .000075  to  .01.  600  v. 
D.C.T. 


Info  Lingo  designing 
het  gone  the  finest 
engineering  skill  end 
modern  entenne  en¬ 
gineering.  The  re¬ 
sult— -’’plus"  perform¬ 
ance  combined  with 
low  installation  and 
maintenance  costs. 


Engineering  data  on  these  precision  mica 
capacitors,  sent  on  request.  Let  us  quote  on 
your  requirements. 


199  ft.  (above  roof) 
Radiator  at  WIBM, 
Jackton,  Mieh.  An¬ 
other  example  of 
Lingo  versatility  to 
meet  every  station 


Service 

Two  WELL  KNOWN  RADIO  engineers  have 
recently  been  given  leaves  of  absence 
from  their  civilian  posts  to  add  their 
abilities  to  the  war  effort. 

Robert  M.  Morris  has  been  named  a 
Chief  Radio  Engineer,  U.  S.  Army 
Signal  Corps,  and  assumed  his  duties  in 
the  office  of  the  Chief  Signal  Officer, 
Wa.shington,  June  22.  pioneer  in 
radio,  Morris  has  been  given  a  leave  of 
absence  from  the  National  Broadcast- 
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ing  Company  for  the  duration  of  the 
war.  Morris  started  his  radio  career 
as  engineer  for  the  A.T.  &  T.  when 
WEAF  was  established.  When  NBC 
was  formed  in  1927  Morris  was  named 
Chief  Development  Engineer.  In  1935 
Morris  developed  the  Orthacoustic 
method  of  making  lateral  electrical 
transcriptions.  He  continued  as  Chief 
Development  Engineer  until  March, 
1941,  when  he  was  named  Business 
Manager  of  the  NBC  Radio-Recording 
Division,  from  which  post  he  has  been 
given  leave  to  assume  his  new  duties. 


information  of  aid  and 
comfort  to  the  enemy” 


The  censor’s  stamp  is,  today,  a 
badge  of  honor.  The  necessity  of 
withholding  information  concerning 
a  product  implies  its  importance  to 
the  war  effort. 

How  and  where  this  censored  new 
product  is  going  to  be  used  would  be 
of  interest  to  Axis  engineers.  It  and 
many  other  parts  were  created  by 
Kichardson  Plasticiansto  help  increase 
and  speed  up  production  of  better 
equipment. 

INSUROK  Precision  Plastics  and 
the  suggestions  of  Kichardson  Plus- 
ticians  have  helped  many  war  prod¬ 
ucts  producers  save  time  and  increase 
output.  If  molded  or  laminated  plas¬ 
tics  might  solve  one  of  your  prob¬ 
lems,  write  us. 


Robert  M.  Morris 


INSUROK  ond  th»  expertence  of  Richartkon 
Pfosticiam  ore  holpiug  war  prodvcH  pro- 
dwcerf  by: 

1.  Increasiagoutputpermachine-hour. 

/  2.  Shoiteninic  time  from  blueprint  to 
production. 

2.  Facilitating  sub-contracting. 

4.  Saving  other  critical  materials  for 
other  important  jobs. 

5.  Providing  greater  latitude  for  de¬ 
signers. 

4.  Doing  things  that^'can't  be  done." 

7.  Aiding  in  improved  machine  and 
product  performance. 


P.  C.  Sandretto 


P.  C.  Sandretto,  superintendent  of 
United  Air  Lines’  communications  lab¬ 
oratory  in  Chicago  and  a  leading  aero¬ 
nautical  radio  engineer,  has  been  given 
leave  of  absence  by  United  to  become  a 
major  in  the  Communications  Director¬ 
ate  of  the  Army  Air  Forces  at  Wash¬ 
ington. 

As  head  of  United’s  laboratory, 
Sandretto  participated  in  many  air¬ 
craft  radio  developments  which  have 
become  standard  on  the  nation’s  air- 


The  Kichardson  Company,  Melrose 
Park,  III.;  Lackland,  Ohio;  New  Bruns¬ 
wick,  N.  J.;  Indianapolis,  hid.  Sales 
Offices:  75  West  St.,  New  York  City; 
G.  M.  Building,  Detroit. 


lines.  A  graduate  of  Purdue  University 
in  electrical  engineering,  he  was  on  the 
technical  staff  of  the  Bell  Telephone 
Laboratories  in  New  York  before  he 
joined  United  Air  Lines  10  years  ago. 

While  still  in  college,  Sandretto  de¬ 
signed  and  built  one  of  the  first  crystal 
control  broadcasting  stations  in  the 
United  States  and,  after  his  graduation, 
worked  on  television  research  at  Pur¬ 
due’s  engineering  experiment  station. 
His  work  with  United  Air  Lines  in 
perfecting  plane-ground  radio  com¬ 
munication  and  in  ground  radio  di¬ 
rection  finding  of  planes  in  flight  has 
attracted  particular  attention. 

Sandretto  is  the  author  of  “Principles 
of  Aeronautical  Radio  Engineering”  to 
be  published  early  this  Fall  by  the 
McGraw-Hill  Book  Co. 


New  Cartons  for  Tubes 

A  NEW  PRINCIPLE  of  packing  radio 
tubes  which  will  result  in  major  con¬ 
tributions  to  the  war  effort  in  shipping 
space,  material,  handling  and  ware¬ 
housing  savings,  has  been  developed  by 
RCA. 

By  the  new  method,  RCA  is  saving 
some  120  tons  of  packing  material  a 
year,  and  is  able  to  ship  approximately 
twice  as  many  tubes  in  a  boxcar  or 
truck,  thus  halving  the  need  for  criti¬ 
cal  shipping  space.  The  new  method 
supplants  packing,  handling,  storing 
and  shipping  practices  which  have  been 
common  for  many  years. 

To  extend  the  value  of  the  new  pack¬ 
ing  principle,  more  quickly,  RCA  has 
granted  patent  rights  to  the  new  type 
cartons  to  other  tube  manufacturers. 

In  addition,  other  tube  manufacturers 
have  been  shown  factory  routines  that 
have  been  developed  to  make  the  most 
efficient  use  of  the  new  process. 

The  new  packing  ideas  were  devel¬ 
oped  by  Charles  I.  Elliott,  a  27-year-old 
packing  engineer  who  was  employfjd 
by  the  RCA  tube  division  to  study  the 
company’s  methods  of  handling  tubes 
during  the  manufacturing  process,  and 
preparing  them  for  warehousing  and 
shipping. 

Old  Systems  Scrapped  From  Start 

Mr.  Elliott  attacked  the  problem  by 
consigning  all  existing  packing  con¬ 
tainers  to  the  scrapheap.  Then  he  set 
about  designing  new  type  containers 
which  would  use  the  least  possible 
amount  of  cardboard  and  that  would 
make  possible  more  efficient  factory 
handling.  He  found  that  existing  pack¬ 
ing  methods  required  the  use  of  210 
separate  pieces  of  packing  material  per 
1,000  tubes.  Improvised  handling  meth¬ 
ods  were  used  in  the  factory  where 
tubes  travel  from  one  assembly  opera¬ 
tion  to  another.  A  packing  box  of  22 
parts,  some  of  them  no  longer  obtain¬ 
able,  was  used  to  store  and  ship  glass 
tubes. 

When  he  had  finished  re-designing 
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packing:  cases,  Mr.  Elliott  found  that  he 
had  r^uced  the  210  pieces  of  packing: 
per  1,000  tubes  to  24  pieces.  He  dis¬ 
covered  that  a  sing:le  one-piece,  tray¬ 
like  container,  planned  to  hold  the  tubes 
safe  within  shipping?  cases,  could  also 
be  used  to  save  time  in  the  manufactur¬ 
ing:  processes. 

Stoudurdization  Important  in  Wartime 

Standardization  of  tube  packag:es  is 
vitally  impo'rtant  in  wartime  for  many 
reasons.  Spare  radio  tubes  can  be  made 
to  fit  into  spaces  designed  for  them  by 
the  builders  of  planes,  tanks,  mobile  , 
units,  ships  and  other  fighting  equip¬ 
ment.  And  the  tube  packages  will  fit 
the  spaces,  no  matter  from  which  fac¬ 
tory  they  originated. 

In  handling  receiving  tubes  alone, 
savings  of  30  percent  in  material  were 
achieved.  Factory  handling  efficiency 
has  been  .stepped  up  20  percent,  loss  by 
breakage  has  been  materially  reduced, 
as  has  the  need  for  storage  space.  It 
is  now  possible  to  pack  647,500  tubes  of 
a  given  type  into  a  single  boxcar,  an 
increase  of  nearly  100  percent  in  ca¬ 
pacity. 

A  further  improvement  in  the  hand¬ 
ling  of  the  smaller  types  of  receiving 
tubes  has  been  made  in  the  form  of  a 
“clip”  of  cardboard  which  holds  10 
tubes.  During  testing,  warehousing  and 
branding  operations,  the  “clip”  of  10 
tubes  is  handled  as  a  unit.  However, 
w’hen  the  time  comes  for  the  tubes  to  be 
packed  into  individual  cartons  for  ship¬ 
ment,  the  “clip”  is  torn  into  10  pieces 
along  perforated  lines,  to  become  the  in¬ 
terior  support  for  each  tube  in  its  in¬ 
dividual  carton.  Further,  the  old  31- 
piece  glass  tube  carton  had  resolved 
itself  into  a  smaller,  eleven-piece  box. 

In  the  case  of  a  certain  type  power 
tube,  a  wooden  box  used  to  transfer 
small  quantities  about  the  factory  and 
to  the  warehouse  has  given  way  to  a 
more  compact  cardboard  box  in  which 
the  tubes  are  transported  with  greater 
protection  from  breakage. 

One  universal  box  has  been  designed 
for  packing  all  types  of  power  tubes  of 
the  same  size,  supplanting  a  large 
number  of  various  sized  special  boxes. 
Ingeniou.sly  designed  inner  supports  do 
away  with  the  layers  of  wadding  once 
u.sed,  while  the  application  of  simple 
laws  of  physics  provides  greater  safety 
for  the  tubes  when  the  box  is  subjected 
to  unusual  stress. 

In  the  case  of  cathode-ray  tubes,  the 
empty  glass  bulbs  are  now  received  at 
the  factory  from  the  glass  •works  in  the 
same  packing  cases  in  which  they  are 
transported  throughout  the  manufac¬ 
turing,  testing,  warehousing  and  ship¬ 
ping  processes.  So  much  has  been  saved 
in  the  cost  of  the  packing  cases  that  the 
glass  company  has  agreed  to  furnish 
them  to  RCA  without  cost. 

Mr.  Elliott’s  work  has  been  carried 
on  under  the  direction  of  L.  E.  Mitchell, 
Manager  of  the  Industrial  Engineering 
Department  devoted  to  the  development 
of  better  methods  through  work  simpli¬ 
fication. 

“The  overall  savings  under  the  new 
method  are  tremendous,  when  consid- 


WHEN  SPECIFICATIONS 

ABE  Tough 


KENYON  TRANSFORMER  CO..  INC 

8  4  0  BARRY  STREET  NEW  YORK.  N.  Y 


Standard  Electro -Voice  engineering 
practise  includes  orders  for  "Test  to 
Destruction"  during  manufacture  and 
assembly.  At  frequent  intervals,  micro¬ 
phones  are  taken  from  our  production 
lines  and  abused  until  they  are  com¬ 
pletely  demolished. 


Throughout  the  procedure,  Electro-Voice  engineers  carefully  examine  and 
analyze  the  resulting  changes  in  level  and  response.  This  is  but  one  of  a 
series  of  tests  that  are  perfecting  a  line  of  rugged  microphones  for  depend¬ 
able  service  under  the  strains  and  shocks  of  military  service. 


ELECTRO-VOICE  MFC.  CO.,  Inc 


1239  SOUTH  BEND  AVENUE  SOUTH  BEND.  INDIANA 

Cnporf  OHIe»;  100  VARICK  STREET,  NEW  TORN,  N.  Y. 
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ered  in  the  light  of  the  national  emer¬ 
gency,”  Mr.  Mitchell  said.  “In  1941 
we  used  400  tons  of  packing  material. 
In  1942,  for  the  same  quantity  of  tubes, 
we  will  need  only  280  tons,  a  saving  of 
120  tons. 

Not  only  does  the  new  method  pack¬ 
aging  and  handling  tubes  save  on  ma¬ 
terials  but  it  speeds  up  the  tube  testing 
by  30  percent  enabling  30,000  hours  of 
labor  at  the  RCA  plant  to  be  devoted 
to  making  more  tubes.  The  fire  hazard 
has  been  reduced  since  there  is  no  shred¬ 
ded  paper  in  packing  cases  and  no  loose 
partitions,  the  containers  can  be  laid 
out  flat  and  so  require  less  storage 
space. 


POTENTIOMETERS 

RHEOSTATS 


1  to  200,000  ohms  in 
single  or  dual  units. 
Custom -crafted  in  the 
tradition  which  has 
earned  world-respect. 
Special  attention  to  in¬ 
dividual  needs. 


Radar 

Charles  F.  Kettering,  President  of 
the  General  Motors  Research  Corpora¬ 
tion  and  Vice  President  of  the  General 
Motors  Corporation  has  been  ap¬ 
pointed  as  consultant  to  the  Radio  and 
Radar  Branch  of  WPB. 

In  announcing  the  appointment,  Don¬ 
ald  M.  Nelson,  WPB  chairman,  made 
public  a  portion  of  a  letter  to  Mr.  Ket¬ 
tering,  as  follows: 

“Our  Radio  and  Radar  program  has 
assumed  such  tremendous  proportions 
that  I  feel  it  is  now  vitally  important  to 
have  someone  of  your  outstanding  ca¬ 
pacity  and  accomplishments  in  the 
scientific  world,  to  whom  we  can  turn 
from  time  to  time  in  the  difficult  task 
of  meeting  the  requirements  to  that 
program.  Your  acceptance  of  the  posi¬ 
tion  of  consultant  to  us  in  these  matters 
makes  me  increasingly  confident  that 
the  job  will  be  well  done  and  I  wish  to 
take  this  opportunity  of  telling  you  how 
pleased  I  am  about  the  arrangement.” 

The  Radio  and  Radar  Branch  is  con¬ 
cerned  with  providing  facilities  for  the 
production  of  radio  communications,  air¬ 
craft  detector,  signalling  and  fire  con¬ 
trol  equipment.  Ray  Ellis  is  chief  of 
the  Branch. 


Write,  wire  or  phone  for  new 
Catalog  1-61,  Dept.  B 


RESISTORS 


i,  which  reports  to  Harold 
Talbott,  Deputy  Director  of  the  Produc¬ 
tion  Division. 


THESE  widely  used  Resistors  are  favored 
■  because  of  their  noiseless  operation  and 
durability  and  because  they  retain  their 
values  and  characteristics  under  extremes 
of  temperature,  humidity  and  climatic 
changes. 


Actual  Six* 
Other  types  ovalh 
the  lower  voli 


STANDARD  RANGE 

1000  ohms  to  10  megohms. 

OR  BULLETIH  37  1  NOISE  TESTED 

.••1  nCTRllS  .  1  slight  additional  cost,  resistors  ii 

fUl-w  "  I  Standard  Range  are  supplied  with  each 

Ml  wetions  of  fbe  dittor*  i  noise  tested  to  the  following  stem 

'  K  S.  V/hit.  Moldod  1  eomplote  audio  frequ, 


Because  of  critical  shortage  of 
scientific  equipment,  university  and 
other  private  laboratories  engaged  in 
research  work  unrelated  to  the  produc¬ 
tion  of  materials  or  in  other  research  not 
directly  connected  with  the  war  effort 
will  be  unable  to  secure  new  laboratory 
equipment  unless  the  particular  use  is 
approved  by  the  Director  of  Industry 
Operations.  Repair  parts  may  be  ob¬ 
tained,  however. 

FCC  has  ordered  all  amateur  trans¬ 
mitters  to  be  registered  with  the  Com¬ 
mission  by  August  25.  Thus  the  FCC 
will  have  a  record  of  what  equipment  is 
available,  where  it  is,  etc. 


Th*  S.  S.  Whit*  Dental  Mig.  Co. 


Department  R,  10  East  48th  St.,  New  York,  N.  Y. 
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ALLIED  RADIO 

833  W.  JACKSON  •  CHICAGO 


JONES 

BARRIER  STRIPS 

SOLVE  MOST  TERMINAL 
PROBLEMS 


Colin  B.  Kennedy 

In  announcing  the  death  of  Colin  B. 
Kennedy,  one  of  the  radio  industry’s 
pioneering  spirits,  we  can  do  no  better 
than  to  quote  from  a  letter  from  E.  F. 
McDonald,  Jr.  President  of  Zenith  Ra¬ 
dio  Corporation. 

“When,  back  in  1921,  I  became  asso¬ 
ciated  with  Chicago  Radio  Laboratory, 
which  two  years  later  became  Zenith 
Radio  Corporation,  to  me  the  two  great 
names  in  radio  were  Grebe  and  Ken¬ 
nedy,  both  of  whom  now  have  passed 
on. 

“Colin  Kennedy,  back  in  those  days, 
headed  the  radio  company  bearing  his 
name  with  St.  Louis  as  its  headquarters. 
He  was  an  engineer  radio  pioneer,  a 
quiet,  modest  man,  who  sought  no  glory 
but  contributed  much  to  the  early  days 
of  radio.  He  was  one  of  the  first  holders 
of  a  license  to  manufacture  home  radio 
under  .Armstrong  patents. 

“Colin  Kennedy,  when  he  died,  was 
doing  his  stint  for  his  country  as  an 
0PM  engineer  assigned  as  civilian  ad¬ 
visor  to  the  Army  Signal  Corps.’’ 


A  compact,  sturdy  terminal  strip  with 
Bakelite  Barriers  that  provide  maxi¬ 
mum  metal  to  metal  spacing  and  pre¬ 
vent  direct  shorts  from  frayed  wires 
at  terminals. 

6  SIZES 

cover  every  requirement.  From 
wide  and  13  '32"  high  with  5-40  screws 
to  2V2”  wide  and  M/g"  high  with 
•/l"-28  screws. 

Jones  Barrier  Strips  will  improve  as 
well  as  simplify  your  electrical  intra¬ 
connecting  problems.  Write  today  for 
catalog  and  prices. 


Alien  Patents 

.4lien  Property  Custodia.n  has  taken 
over  approximately  3,000  patents  and 
by  end  of  September  40,000  may  be  in 
the  same  category.  In  one  of  the  first 
groups  of  600  taken  over,  50  were  Ital¬ 
ian,  10  Hungarian,  100  Japanese  and 
the  remainder  were  German. 

Furthermore,  the  Custodian  requires 
everyone  claiming  any  interest  in 
patents  or  patent  applications  now  or 
formerly  owned  by  nationals  of  certain 
designated  countries  to  report  their  in¬ 
terest  on  Foi-m  APC-2  by  .August  15, 
1942. 


For  Everything  in 
Elettroniis  &  Radio 


if  Quietly,  modestly,  quite  unannounced, 
Clarostat  Series  37  controls  have,  for  many 
months  past,  been  coming  through  with  the 
new  Stabilized  Element.  We  wanted  this  out¬ 
standing  development  to  prove  its  worth  out 
in  the  field,  by  users,  corroborating  our  own 
critical  tests. 


REGISTER  CONTROL 


Results  have  spoken  for  themselves.  Users 
have  promptly  spotted  something  radically 
dillerent  in  non-wire  potentiometers  and  rheo¬ 
stats.  Remarkably  accurate  resistance  values 
first  and  last;  extreme  immunity  to  humidity, 
temperature  and  other  climatic  conditions; 
minimized  wear;  noiseless  operation;  smooth 
rotation — these  features  have  marked  the  in¬ 
troduction  of  the  new  Clarostat  Stabilized  Ele¬ 
ment — stabilized  by  heat-treatment,  chemi¬ 
cal-treatment,  lubrication-treatment,  for  truly 
outstanding  performance. 


dependable 
iF  SUPPLV  .  . 
itO  Catalog- 


VOVIR  OHE 

SOURCE  C 


Try  a  Clarostat  Series  37.  Sample  on  re¬ 
quest  to  responsible  parties.  Judge  it  by 
your  own  tests.  Let  us  quote. 


.  EysfYlhing 

pn,.nt  fo' 

\aboratorY 

.  All  ih*  »• 


A  G-E  photoelectric  color  register  control 
installed  on  a  press  in  the  plant  of  New 
York's  Neo  Gravure  Printing  Company  is 
checked  for  synchronization  by  means  of 
a  cathode-ray  oscilloscope 


Clarostat  Mfg.  Co.,  Inc. 

285-7  N.  6th  St.  *  Brooklyn,  N.  Y. 
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NEW  PRODUCTS 


Month  after  month,  manufacturers  de¬ 
velop  new  materials,  new  components, 
new  measuring  equipment;  issue  new 
technical  bulletins,  new  catalogs.  Each 
month  descriptions  of  these  new  items 
will  be  found  here 


,of  Timers  be  given  a  wide  variety  of  colors.  The 

dye  penetrates  the  surface  of  the 
TIMERS  suitable  for  plastic,  and  the  color  is  almost  inde- 
mosphere  containing  structible.  The  piece  can  be  buffed 
,  petroleum,  benzol,  without  removing  the  color.  Since  the 
solvent,  natural  gas,  object  to  be  dyed  is  not  subjected  to  the 
had.  action  of  solvent  chemicals,  its  original 

finish  is  not  altered,  and  it  needs  no 
subsequent  polishing  or  processing. 

Printloid,  Inc.,  93  Mercer  Street, 
li- _  New  York,  N.  Y. 


9  Finding  the  right  resistor 
for  a  specific  application  is 
likely  to  be  no  easy  problem. 
Because  the  solution  so  often 
is  foimd  in  Globar  Brand 
Ceramic  Resistors  we  urge 
you  to  acquaint  yourself  with 
the  distinctive  qualities  of 
these  versatile  resistors. 

The  handy  chart  below  shows 
types  available,  together  with 
their  characteristics.  o 


Rheostat,  Potentiometer 

These  rheostats,  potentiometers,  de- 
signated  as  Types  260  and  275  are 
rugged  and  durable  and  were  designed 
to  withstand  vibration,  tropical  heat, 
and  moisture.  They  may  also  be  used  in 
Type  TDIC  high  impedance  vacuum-tube  circuits 
relay  which  where  high  values  of  resistance  and  low 
d  mounting  noise  level  are  required. 

1  dial  proj-  Specially  developed  machines  space 
g  it  is  pos-  wind  the  fine  resistance  wire  on  a  strip 
le  TDIC  or  of  fabric  base  bakelite.  These  strips 
e  latter  con-  are  then  coated  with  a  binding  agent 
ere  it  is  de-  which  cements  the  wire  to  the  strip, 
from  remote  A  protective  bakelite  band  is  then 
(utton.  placed  externally  over  the  fine  wire 

[nc..  Center-  strip  protecting  the  wire  from  mechani¬ 
cal  damage  or  derangement.  This  strip 
is  then  bent  around  and  securely  fas¬ 
tened  to  the  bakelite  supporting  form. 
Constant  contact  resistance  and  low 
noise  level  is  maintained  for  any  posi¬ 
tion  of  the  knob  through  the  use  of 
five  separate  wiping  fingers  which  are 


Printing  and  Coloring 
Acetate 

Wiring  diagrams,  charts,  indicators 
and  dials  can  be  printed  on  plastic  by 
a  new  process  called  “Print-Cote.” 

Coloring  plastics  such  as  cellulose  ace¬ 
tate  iS  done  by  a  process  called  “Print- 
colt  The  “Print-Cote”  method  used 
ft  protecting  cellulosic  sheet  plastic 
is  to  apply  to  the  printed  sheet  a  liquid 
film  of  cellulose  acetate,  coupled  with 
a  suitable  solvent  and  plasticizer.  The 
process  is  not  a  lengthy  one  and  the 
coating  will  not  peel  off.  The  finished 
product  is  unaffected  by  oils,  dirt  or 
atmospheric  conditions.  These  printed 
acetate  plates  can  also  be  bent  to  con¬ 
form  to  the  shape  of  curved  surfaces 
where  necessary. 

“Printcolor”  plastics  may  be  used  self-aligning.  The  type  260  and  275 
for  sheet  stock,  molded  items  and  ex-  have  the  same  mechanical  characteris- 
truded  shapes.  In  some  cases,  extruded  tics  with  the  exception  of  physical  depth 
shapes  can  be  dyed  in  complete  coils,  dimensions  and  wattage  rating.  These 
Crystal  clear  transparent  materials  be-  units  are  usually  furnished  for  panel 
come  transparent  colors  by  this  dyeing  mounting  and  can  be  converted  for  top 
process,  and  translucent  or  opaque  of  table  mounting  by  simply  reversing 
materials  in  white  or  light  shades  may  the  shaft.  Either  unit  can  be  mounted 


*By  Artificial  cooling  thete  rating*  may 
be  increased  substantially. 

Characteristic  Coefficient: 

*<  Commercial  straight  line 
Voltage  and  Temperature 
Bt  Negative  Voltage 

Negative  Temperature 

Typ9  CXs  Commercial  straight  line 
V<ritage  and  Temperat'ire 

Tsrmingli;  All  types:  Metalired  ends 
srith  or  srithout  wire  leads 


In  addition  to  these  standard 
items,  special  resistors  can  be 
made  to  meet  definite  specifi¬ 
cations  both  as  to  shape  and 
characteristics.  Ask  for  Bul¬ 
letin  R  and  give  us  details  of 
your  requirements. 

Globar  Division 


'Carboroodum  and  Globar  are  registered' 
trade-marksofand  indicate  manufacture 
by  The  Carborundum  Compsuiy. 
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directly  on  metal  panels  without  short 
circuiting  the  variable  arm. 

Specifications  of  Type  260  are  maxi¬ 
mum  rating,  2  to  100,000  ohms;  power 
rating,  6  watts;  net  weight,  6  ounces. 
Type  275  specifications  are  maximum 
resistance,  50  to  200,000  ohms;  power 
rating,  11  watts;  net  weight,  8  ounces. 
Both  of  these  models  have  a  rotation 
angle  of  approximately  327®,  a  stand¬ 
ard  3-hole  mounting,  and  a  i  inch  di¬ 
ameter  Bakelite  shaft. 

DeJur-Airfsco  Corp.,  Shelton,  Conn. 

Vacuum  Tube  Vollnieler 

Accurate  measurements  throughout 
the  entire  audio  frequency  range  are 
simplified  by  Model  No.  666,  a  vacuum 
tube  voltmeter  specifically  designed  for 
that  purpose.  Essentially  a  peak  type 
of  voltmeter,  this  instrument  has  a 
constant  input  impedance  resistance  of 
16  megohms.  Although  designed  for 
105-130  volt,  60  cps  operation,  provi¬ 
sion  has  been  made  for  external  battery 


operation  thx-ough  appropriate  term¬ 
inal  connections  and  a  thx’ow-over  sup¬ 
ply  switch.  Readings  are  made  quickly 
and  easily.  The  instrument  is  equipped 
with  a  4i-inch  rectangular  meter  hav¬ 
ing  a  movement  of  0-200  microamps. 
Ranges  are  0-3-6-30-1.50  volts.  Tubes 
used  are  type  6K6GT,  6X5GT,  6H6  and 
VR105-30.  The  latter  is  a  voltage 
regulator,  eliminating  errors  due  to  line 
voltage  fluctuations. 

Radio  City  Products  Co.,  127  West 
26th  Street,  New  York,  N.  Y. 

Self-Locking  Nuts 

A  NEW  ACORN  TYPE,  self-locking  nut  is 
available  in  three  popular  bolt  sizes. 
No.  6-32,  10-24,  and  i  inch-20.  They  are  i 
made  of  spring  steel,  heat  treated  and 
plated,  and  have  spring-steel  jaws  that 
close  in  and  grip  the  bolt  thread  when 
the  nut  is  tightened.  They  are  light  in 
weight,  low  in  cost,  and  are  relatively 
strong,  and  can  be  used  to  replace  regu¬ 
lar  acorn  nuts  or  nuts  with  lock 
washers. 

The  Palnut  Co.,  61  Cordier  Street, 
Irvington,  N,  J. 


★  Almost  overnight,  whole  industries  have  changed  over 
from  peacetime  to  war  productioi'..  AVet,  whether  it's  hrood- 
( rs  or  homlnTs.  transformers  or  transports,  percolators  or 
pursuit  planes,  the  need  for  Wilco  -ipecialized  thermostatic 
lii-metals  a.nl  electrical  contacts  remains  unchanged.  Resis¬ 
tance  hi-metals  (from  24  to  440  «dims.  per  sq.  mil,  ft.)  and 
high  and  low  temperature  thermostatic  hi-metals  ere  avail¬ 
able  in  wide  variety.  ★  Mso  V»’ilco  electrical  contact  alloy- 
fin  Silver,  Platinum,  Gold,  Tungsten,  Metal  Powder  Groups). 


The  H.  A.WILSON  CO. 

105  CHESTNUT  ST.,  NEWARK,  N.  J. 

Branches;  Ctiicago  and  Detroit 


Foremost  Manufacturers 


W£/l/XCC/l.^  jk 

demanding  ^ 

HIGHEST  m 
QUALITY!  ,,, 


NEW  YORK  TRANSFORMER  CO 

26  WAVERLY  PLACE,  NEW  YORK,  N.  Y 
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EIC0R,ln(.,10S0W.  Adams  St.,CMcQga,U.S.A. 


McGRAW-HILL  BOOKS 


Densitometer 

The  basis  of  the  Ansco  Sweet  densito¬ 
meter  (a  photographic  density 
measuring  device)  is  its  use  of  a 
photo-sensitive  tube  which,  when  placed 
in  the  path  of  a  beam  of  light,  varies 
the  flow  of  an  electric  current  in  pro¬ 
portion  to  the  intensity  of  the  light. 
This  current,  after  ampliflcation, 
actuates  a  meter  which  is  calibrated 
directly  in  terms  of  density.  The  elec¬ 
tronic  circuit  remains  stable  over  long 
periods  of  time  and  permits  uniform 
calibration  of  the  meter  scale  in  terms 
of  density.  The  densitometer  is  easily 
operated  with  a  minimum  of  visual 
fatigue.  Agfa  Ansco,  Binghamton, 
N.  Y. 


Years  of  actual  experi¬ 
ence  in  producing  aircraft 
dynamotors  and  similar 
equipment  develops  a 
"know  how”  unattainable 
in  any  other  way.  The 
most  convincing  proof  of 
such  skill  is  found  in 
Eicor  dynamotors  or  DC 
motors  for  the  communi¬ 
cations  apparatus  you  are 
now  building. 


RECEPTION! 


Switch  Actuator 

Designed  for  use  in  the  throttle 
mechanism  of  aircraft  and  other  ap¬ 
plications,  Type  “T”  Switch  Actuator 
provides  a  light-weight,  compact 
mechanism  for  performing  a  widely 
useful  three-step  operation.  Steps  in 
the  cycle  of  operation  are:  closing  a 
circuit  by  depression  of  an  actuating 
arm;  opening  the  circuit  by  mechani¬ 
cal  release  of  the  normally  open  switch 
while  the  actuating  arm  is  held  in  the 
depressed  position;  and,  return  of  the 
actuating  arm  to  normal  position.  As 
used  in  aircraft,  the  unit  employs  the 


Research  and  development  engi¬ 
neering  in  the  Hallicrafter  labora¬ 
tories  goes  constantly  forward  .  .  . 
keeping  ahead  of  the  fast  moving 
pace  of  today's  defense  require¬ 
ments  for  communications  equip¬ 
ment. 


WTtSt 
V  AS* 


and  business  problems  f 

When  you  want  in-  S 

i  o  r  m  a  t  i  o  n  last — tor  M 

dealing  with  dilficult  B: 

production  problems,  B : 

tor  settling  special  m  • 

managerial  questions, 
or  tor  handling  the 
"1001"  situations  that  — 

arise  in  every  shop, 
office,  laboratory  and  field — 

get  the  facts — experience — data 
you  need  to  solve  your  particular 
problems  from 


Panoramic  reception  is  only  one 
of  the  many  new  developments 
Hallicrafters  will  be  the  first  to  in¬ 
troduce  when  short  wave  equip¬ 
ment  is  again  available  for  civilian 
use. 


Micro  Type  R31  switx:h.  Army  Air 
Corps  approved,  and  replaceable  in  the 
field.  The  -Actuator  is  considered  part 
of  the  aircraft,  and  no  deviation  permit 
is  required.  The  “T”  Actuator  is  sup¬ 
plied  as  a  single  unit,  or  in  gang  assem¬ 
blies  of  2,  3,  or  4  units,  left  or  right 
hand,  spaced  to  meet  customers’  re¬ 
quirements.  Other  variations,  such  as 
pull  instead  of  push  button  release,  can 
be  supplied,  and  the  Actuator  may  be 
used  with  basic  units  other  than  the 
Type  R31. 

Micro  Switch  Corp.,  Freeport,  Ill. 


rters  ca 

CHICAGO.  U  S  A. 


NEW  302-PAGE  1942  CATALOGUE 

NOW  READY! 


Here  is  your  free  guide  to  praetieal,  expert  in¬ 
formation  on  scores  of  subjects — from  Account¬ 
ing  to  Zoology.  It  contains  clear,  concise  de¬ 
scriptions  of  more  than  2000  authoritative,  in¬ 
formative  hooks  written  t>y  leaders  in  industry, 
business,  engineering  and  the  sciences.  For 
your  copy  fill  in  and  mall  coupon.  (.Mso  note 
on  it  subjects  of  special  interest  on  which  you 
desire  detailed  information.) 


Electronic  Photometer 

The  photometer  is  designed  to  measure 
very  weak  light,  as  well  as  thin  light 
beams.  It  comprises  a  phototube,  an 
electronic  d-c  amplifier  and  an  indi¬ 
cating  instrument.  The  unit  operates 
from  a  power  line  without  the  use  of 
batteries,  and  the  amplifier  circuit  is 
stabilized  so  as  not  to  be  affected  by 
line  voltage  variations.  The  instrument 
is  self-contained  and  built  into  a  port- 


MAIL  THIS  COUPON 


McGraw-Hill  Book  Co..  Inc.,  330  W.  42  St..  N.  Y. 
Send  me  a  free  cow  of  the  New  1!)42  Cataloitue  of 
MKJraw-Hill  Kook.s.  I  want  to  know  more  almut; 


Name 


Address 


State 
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able  case.  The  phototube  is  mounted  in 
a  “search  unit”  connected  to  the  in¬ 
strument  by  a  flexible  cable.  The  cur¬ 
rent  output  of  the  amplifier  is  about 
100,000  times  higher  than  the  input. 
Three  types  of  phototube  will  be  sup¬ 
plied,  depending  upon  the  spectral 
characteristics  of  the  light  to  be  meas¬ 
ured.  The  photometer  when  exposed 
to  incandescent  light  of  approximately 
2865  °K  shows  full  scale  deflection  at 
0.025  foot  candle.  The  instrument  has 


Every  COMMUNICATIONS  system — every 
electrical  INSTRUMENT  employed  in  the 
production  of  materials  of  war  needs 
CONSTANT  VOLT.4GE  protection  against 
line  surges  and  fluctuating  voltage  levels 
caused  bv  overloaded  power  lines.  Sola 
CONSTANT  VOLTAGE  TRANSFORMERS 
will  deliver  a  perfectly  stabilized  output 
voltage,  even  though  line  voltages  vary  as 
much  as  30%.  No  moving  parts.  Instan¬ 
taneous  in  action.  Self-protecting  against 
overload  or  short  circuit. 

Ask  for  Bulletin  DCV-74 


^^TmsronKERS 


many  applications  in  photography,  and  ^ 

can  be  used  to  measure  the  density  of  _ 

spectrographs,  brightness  of  paints, 
measurement  of  low  turbidities  and 
haze,  etc. 

Model  505  is  especially  adapted  for  ^ 
the  densitometry  of  spectrographs,  and  | 
Model  510  (battery  operated)  has  a 
mirror  galvanometer  which  provides 
increased  sensitivity. 

Photovolt  Corp.,  95  Madison  Ave.,  \ 
New  York,  N.  Y.  ^ 


BUD  RADIO.  Inc 


CLEVELAND  •  OHIO 


Midget  Switch 


An  extremely  light  and  small  switch 
using  a  rolling  spring  which  snaps  the 
blade  from  one  position  to  another  has 
the  following  specifications: — size, 
lix§ixi^8  inches;  weight,  1\  grams; 
gap,  0.040  inch;  actuating  pressure, 
2i  ounces  or  less;  and  ratings,  250  volt, 
5  amp  a.c.,  and  115  volt,  10  amp,  a.c. 

The  Aero  Electric  Co.,  3159  Fulton 
Road,  Cleveland,  Ohio. 


High  Impact  Plastic 


Increasing  demands  for  heavier  duty 
molding  compounds  to  replace  other 
vital  material  have  lead  to  the  develop¬ 
ment  of  Durez  11934.  It  has  a  macer¬ 
ated  fabric  filler  and  consequently  is 
not  readily  preformed.  It  has  an  im¬ 
pact  strength  of  2.0  and  a  specific  grav¬ 
ity  of  1.44.  The  plastic  is  available  in 
black  or  brown  color. 

Durez  Plastics  &  Chemicals,  Inc., 
North  Tonawanda,  N.  Y. 
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j'enviNG  OUR 
COUNTRY  IN 
RLL  SRRNCHU 
or  VICE 


•  In  modern  warfare,  radio  communications  are  a 
vital  factor  in  knitting  our  many  combat  units  into  one 
powerful  striking  force.  As  component  parts  of  essen¬ 
tial  communications  units,  BLD  products  arc  on  the  fir¬ 
ing  line,  doing  their  part  to  assure  victory  for  America. 


Shipping  Packing  Material 

A  NEW  TYPE  OF  SHIPPING  packing:  ma 
terial,  known  as  Research  Shipping 
Pack,  is  a  resilient  material  made  o: 
kraft  stock,  expanded  into  a  honey¬ 
comb  pattern.  The  expansion  proces 
creates  a  third  dimension  having  an  un¬ 
usual  cushioning  property.  The  Pack 


ARISTOWAX 

ARISTOWAX 

FILTRAWAX 


. 145°  F.  AMP.  (CrysfalUne) 

160  '165°  F.  AMP.  (small  crysfalline) 
150°  F.  AMP.  (amorphous,  tacky) 


Inquiries  invited  from  engineering  departments 
and  manufacturers  of  radio,  communication,  electri¬ 
cal,  aircraft  and  electronic  components  or  equipment. 


conforms  to  double  curvature  surfaces, 
and  because  of  its  lacy  openness,  it 
partially  reveals  the  article  packed.  It 
is  light,  uniform,  easy  toi  handle,  and 
is  economical.  Potential  users  may  ob¬ 
tain  a  sample  roll  for  one  dollar  from 
the  manufacturer.  Research  Products 
Corp.,  Madison,  Wis. 


PETROLEUM  SPECIALTIES.  INC 


570  Lexington  Avenue,  New  York,  N.  Y. 
Plaza  8-2644 


I  Air-Raid  Alarm 


Model  AR-101  air-raid  alarm  is  de¬ 
signed  to  work  on  any  automatic  vol¬ 
ume  control  type  of  radio  set,  table 
model  or  console,  a.c.  or  d.c.  or  battery 
operated.  The  alarm  is  set  off  by  the 
user’s  local  “alert”  broadcast  station. 


ENAMELED 

MAGNET 

WIRE 


A  product,  resulting  from  many  years  of 
research  in  the  field  of  fine  wire  manu¬ 
facture,  that  meets  the  most  rigid  re¬ 
quirements  of  radio  and  ignition  coils. 
A  new  coating  method  gives  a  smooth, 
permanently-adherent  enameling,  and 
mercury-process  tests  guarantee  perfect 
uniformity.  Great  flexibility  and  tensile 
strength  assure  perfect  laying,  even  at 
high  winding  speeds.  If  you  want  re¬ 
duction  in  coil  dimensions  without  sacri¬ 
ficing  electrical  values,  or  seek  a  uniform, 
leakproof  wire  that  will  deliver  extra 
years  of  service,  this  Hudson  Wire 
product  is  the  answer. 


When  the  radio  .station  goes  cff  the  air, 
the  alarm  automatically  goe^  on,  cre¬ 
ating  a  loud,  penetrating  signal  in  the 
radio,  warning  one  that  an  air-raid 
alarm  is  in  order.  The  unit  is  supplied 
complete,  in  a  compact  case. 

National  Union  Radio  Corp.,  New¬ 
ark,  N.  J. 


Also  manufacturers  of  high 
grade  cotton  and  silk  cov¬ 
ered  wires,  cotton  and  silk 
coverings  over  enamel  coated 
wires,  and  all  constructions 
of  Lifz  wires.  A  variety  of 
coverings  made  to  cus¬ 
tomers'  specifications,  or  to 
requirements  determined  by 
our  engineers.  Complete  de¬ 
sign  and  engineering  facili¬ 
ties  are  at  your  disposal; 
details  and  quotations  on 
request. 


Socket  Screw  Dimension 
Finder 

A  SOCKET  SCREW  DIMENSION  finder  that 
helps  speed  up  work  is  beirg  offered 
free  of  charge  to  designers,  engineers, 
drafting  and  production  men  in  key 


WINSTED 


CONNECTICUT 


ELECTHOMCS 
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LETTERING  •  SCALES 
AND  OTHER  MARKINGS 
ON  METAL  OR  PLASTICS 


FOR  RADIO  •  COMMUNICATION 
ELECTRICAL  •  AIRCRAFT 
AND 

ELECTRICAL  INSTRUMENTS  AND 
EQUIPMENT 

Machine  Engraving 

Seal*  and  othar  markings  made  !n  plastics, 
steel,  brass,  alumnium  and  other  metals. 

Milling 

Light  vertical  milling. 

Etching 

On  brass,  steel,  or  copper.  Our  etching 
department,  in  operation  by  us  over  30 
years,  is  capable  of  remarkably  accurate, 
unusual  results.  In  many  cases,  from  spe¬ 
cially  made  negatives,  can  replace  quantity 
machine  engraving  on  flat  surfaces  of 
dials,  scales,  etc.  Delicately  contoured 
pieces  may  be  etched  completely  through 
thin  (.004  to  .015)  metal,  to  produce  pieces 
not  possible  by  stamping  or  other  methods. 

Nameplates,  Panels.  Labels,  etc. 

In  metals  and  plastics. 

promptii/  answitKJ. 

if  A  small  shop  with  skilled  personnel. 


BECKER  BROTHERS 

ENGRAVING  COMPANY 

103  LAFAYETTEIST.,  NEW  YORK  CITY 
CANAL  A-7382 


PftTENT^-, 


Patent  No.  2,2S3.707 
issued  to  Audio  eorers 
a  sound  recording  body 
comfrising  a  jracturahle 
base  carrying  films  of  sound 
groove  receiving  material  and  a'  ^ 
sealed  in  punchahle  center  intert. 
License  applications  considered .  In¬ 
fringements  uill  be  aited  upon  promptly. 


GLASS-BASE 

fHlfltfffltTCrT 

are  now  covered  by  a  patent  of  tilul 
import.tnct  to  the  recording  industry. 
Audio  s  protectu)n  on  this — the  most 
significant  blank-disc  achievement  in 
years — is  likewise  your  protection. 

Audiodiscs  established  leadership 
in  sales  to  broadcasting  stations,  motion 
picture  and  sound  recording  studios 
is  immeasurably  strengthened  by  this 
outstanding  patented  development. 
Save  time,  increase  )our  recording 
and  playback  efiiciency  with  superior- 
quality  Audiodiscs— the  original  four- 
hole,  glass-base  recording  blanks. 

RED  LABEL  A  YELLOW  LABEL  -k  MASTER 
★  REFERENCE  RECORDINO  AUDIODISCS 
Call  your  jobber  —  or  wire  us 
for  complete  information  today- 


IMO  IIKVirHS 

OOHI  HHO  SItH  \y 


positions  who  write  for  it  on  their  com¬ 
pany  letterhead,  mentioning  their  title 
and  the  make  of  socket  screw  they  use. 
At  a  glance,  this  finder  gives  all  of  the 
important  dimensions  of  the  standard 
sizes  of  socket  head  cap  screws,  strip¬ 
per  bolts  and  set  screws.  The  finder  is 
10  inches  in  diameter  and  is  printed  in 
two  colors  on  heavy  card  stock. 

Parker-Kalon  Corp.,  200  Varick 
Street,  New  York,  N.  Y. 


Literature 


Insulating  V'arnishes  and  Compounds. 
The  different  characteristics  of  baking, 
air  drying,  finishing,  and  miscellaneous 
varnishes  are  described.  Also  a  de¬ 
scription  of  red  oilproof  enamels,  ma¬ 
chinery  enamel,  special  lacquers,  shel¬ 
lac,  cable  lacquers,  synthite  varnishes 
and  insulating  compounds.  The  booklet 
includes  conversion  tables  and  tank  ca¬ 
pacity  charts.  This  may  be  secured  from 
the  John  C.  Dolph  Co.,  168  Emmett  St., 
Newark,  N.  J. 


\V  a  r  j  o  I)  s  (I  c‘  in  and 
spiked  witli  accuracy 
....  Arkivrifiht 
^ives  you  both! 

1'liose  liliiepriiits  wliirliiig  tliroiigli 
tlie  niacliiiie  must  he  sharp  ami 


Circuit  C'ontrol  Switches.  A  pamphlet 
describing  circuit  control  switches 
for  use  in  signalling  equipment,  com¬ 
munication  apparatus,  instrument  panel  ! 
boards,  utility  lighting  systems,  spe-  ; 
cialized  lighting  equipment,  aircraft 
circuit  control  systems  and  many  other 
industrial  applications  may  be  had 
from  General  Electric  Co.,  Accessory 
Equipment  Sales,  Bridgeport,  Conn. 


Soldering  Iron.  A  circular  which  de¬ 
scribes  and  illustrates  the  uses  of  “Hex-  i 
aeon”  screw  tip  and  plug  tip  soldering 
irons.  The  new  “Hatchet”  iron  described 
has  the  handle  offset  to  give  better  bal¬ 
ance  and  reduce  fatigue  so  that  better 
soldered  joints  may  be  perfected.  Hexa-  , 
con  Electric  Co.,  161  W.  Clay  Ave.,  | 
Roselle  Park,  N.  J. 


■Metal  Shielded  Wire.  This  recent  book¬ 
let  tells  about  the  method  of  shielding 
insulated  wire  with  seamless  aluminum 
or  copper  tubing  against  electrical  in¬ 
terference,  noise,  moisture  and  me¬ 
chanical  damage.  Bulletin  201  contains 
mechanical  and  electrical  specifications 
of  approved  aircraft  wire  manufactured 
to  specifications  No.  .4N-J-C48  and  No. 
95-27074  by  General  Motors  Corp.  Both 
booklets  obtainable  from  Precision  Tube 
Co.,  3824-26-28  Terrace  St..  Philadel- 
1  phia.  Pa. 


clear  — or  else  I  Mistakes  on  war 
johs  can  he  as  hail  as  sabotage  —  why 
risk  iheiii  hy  using  inferior  tracing 
cloths?  Arkwright's  siijierh,  uni¬ 
form.  elosely-w  o\ en  finish  is  your 
hest  protection.  It  assures  perfect 
johs  now  and  for  years  to  come, 
(iiye  your  men  this  inexpensiye  aid 
to  better w<»rk.  Arkwright  Kinishing 
('.om|uniy.  I*ro\  idenee.  II.  I. 


CLOTH 


AMERICA'S  STANDARD 
FOR  OVER  20  YEARS 
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Condensers.  This  catalog  lists  the  es¬ 
sential  condensers,  resistors  and  test 
instruments  in  demand  and  which  are 
still  produced.  Also  included  are  mo¬ 
tor  starting  replacement  capacitor  list¬ 
ings.  Aerovox  Corp.,  New  Bedford, 
Mass. 


mere  is  every 
advantage  in 
assembling  with 


Interchangeability  Chart.  A  transmit¬ 
ting  tube  interchangeability  chart  has 
just  been  released  by  the  General  Elec¬ 
tric  Co.,  Radio  &  Television  Dept., 
Schenectady,  N.  Y. 


Self-Locking 

SET  SCREWS 

with  the 

Knurled  Points 


TIN  Research  Report.  This  report 
(publication  No.  109)  summarizes  re¬ 
cent  researches  and  developments  in 
the  uses  of  tin  in  industry.  It  discusses 
quite  thoroughly  tinplate  and  hot-tin¬ 
ning,  electro-deposition  of  tin  and  tin 
alloys,  bearing  metals,  foil,  bronzes  and 
chemical  compounds  of  tin.  Publica¬ 
tion  No.  109  available  from  Battelle 
Memorial  Inst.,  505  King  Ave.,  Colum¬ 
bus,  Ohio. 


U.  S.  Il 
Foreign 
Pets. 
Pending 


Flexible  Shafting.  An  illustrated  book 
showing  the  many  uses  for  flexible 
shafting  in  power  drive  and  remote  con¬ 
trol.  Reproductions  show  the  applica¬ 
tions  of  flexible  shafting  in  airplanes, 
automobiles  and  radio.  Circle  Ess 
shaftings  are  graphically  illustrated 
along  with  illustrations  of  shaft  end 
and  casing  end  fittings.  Manual  D  from 
F.  W.  Stewart  Mfg.  Corp.,  4311  Ravens- 
wood  Ave.,  Chicago,  Ill. 


Self-Locking 
Hollow  Set 
Screw  with 
Knurled 
points 


When  tight¬ 
ened,  the 
knurled  points 


Antenna  Measurements.  In  the  June 
1942  issue  of  Experimenter  “Antenna 
Measurements  with  the  Radio-Fre¬ 
quency  Bridge”  is  discussed.  This  ar¬ 
ticle  outlines  the  means  for  measuring 
antenna  systems,  gives  a  convenient 
procedure  and  points  out  the  pre¬ 
cautions  if  satisfactory  results  are 
to  be  obtained  by  present  owners 
of  the  popular  Type  516-C  radio¬ 
frequency  bridge  (recently  discontin¬ 
ued).  Also  just  released  is  an  up-to- 
date  price  list  for  Catalog  K  and  a  list 
of  the  new  instruments  announced  since 
the  publication  of  Catalog  K.  Both 
available  from  General  Radio  Co.,  30 
State  St.,  Cambridge  A,  Mass. 


friction  of  use 
or  vibration* 
of  motion. J 


Pat'd 

and 

Pat$.  Pending 
Square  Head 
Self- Locking 
tet  screw  with 
Knurled  points. 


"Unbrako"  Set  Screws  with  Knurled 
Points  are  strong,  accurate,  self-locking. 
Come  in  complete  range  of  sizes  from 
No.  4  up — and  deliveries  are  better 
than  average.  Let  us  know  your  require¬ 
ments. 


Electronic  Devices.  This  is  the  third 
and  final  discussion  on  “Industrial  Ap¬ 
plications  of  Electronic  Devices”.  This 
covers  inverters  and  features  the  fol¬ 
lowing;  “direct  current”  transformer, 
thyratron  temperature  control  circuits, 
thyratron  ignitron  arc  light  timer,  elec¬ 
tronic  welder  control  and  radio  inter¬ 
ference.  Prepared  by  the  Engineering 
Dept.,  Aerovox  Corp.,  New  Bedford, 
Mass. 


Knurling  of  socket  screws  origi¬ 
nated  with  "Unbrako"  years  ago. 


Wr»e  Hr 

NEW  1942  CATALOG 
Address — Dept,  1-9 


JACKSON 

Resistance-Capacity  Tuned 

tk  AUDIO  OSCILLATOR 


Here  ie  a  tried,  proven  and  accepted 
Audio  Oscillator  whose  brilliant  perform¬ 
ance  sets  it  apart  from  other  mokes. 
Audio  Frequency  voltage  is  developed  at 
its  Fundamental  Frequency — by  the  Jle- 
sistance-Capocfty  Tun^  Principle.  This  is 
not  a  "beat  frequency"  oscillator  and 
contains  no  R.F.  circuits.  Operation  is 
vastly  simplified.  Chorocteristic  faults  el 
old  style  methods  are  eliminated.  Glass 
enclosed  direct  reading  dial  is  occurate  to 
within  3%  or  one  cycle.  Many  other  eut- 
stonding  features.  Price  SII.50. 

Write  lor  descriptive  literature 

THE  JACKSON  ELECTRICAL 
^  INSTRUMENT  COMPANY 

123  Wayne  Avenue  Dayton,  Ohio 
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Licens<?  I  U.iilei  Blush 
D«vplopn;fnl  Co  Pal^nis 


In  Ccncda 
Canadian  Astaiio  Lid 
Toronto  Onlo:ir, 


FACILITIES 


asjAiic 


Colloidal  Graphite.  A  revised  technical 
bulletin  No.  230.8  includes  applications 
for  the  use  of  Colloidal  graphite  dis¬ 
persions  such  as  “Aquadap:”  (in  water), 
“Oildapr”  (in  petroleum  oil),  “Castor- 
dag”  (in  castor  oil),  “Glydag”  (in 
glycerine)  and  “dag”  dispersions  used 
in  the  more  volatile  liquids.  Also  cov¬ 
ered  are  “Prodag”  a  concentrated  graph¬ 
ite  for  parting  compounds,  coarse  wire 
draw'ing  and  forging  lubricants  and  a 
new  type  1175  designed  for  heavy  duty 
such  as  shell  forging  work.  Available 
from  Acheson  Colloids  Corp.,  Port 
Huron,  Michigan  or  from  Denham  & 
Co.,  812  Book  Bldg.,  Detroit,  Michigan. 


8  WEST  18  STREET»NEW  YORK,  N.  Y 


Microphones.  This  booklet  “Long  Live 
Your  Microphone”  gives  many  helpful, 
hints  on  the  use  and  care  of  crystal, 
dynamic  and  carbon  microphones.  Also 
practical  pointers  on  feedback,  cable, 
plugs,  output,  response  and  other  in¬ 
formation.  Bulletin  173G  from  Shure 
Bros.,  215  W.  Huron  St.,  Chicago,  Ill. 


Iron  Powders.  The  characteristics,  and 
applications  of  carbonyl  iron  powders 
are  given  in  this  twenty-three  page 
booklet.  The  three  different  grades  of 
G.A.W.  carbonyl  iron  powders,  desig¬ 
nated  as  “E”,  “TH”  and  “C”,  are  dis¬ 
cussed  and  their  special  applications 
are  pointed  out.  Also  included  are 
graphs  of  relative  Q-values  vs  fre¬ 
quency  of  G.A.W.  carbonyl  iron  powders 
“TH”  and  “C”.  Available  from  Advance 
Solvents  &  Chemical  Corp.,  245  Fifth 
Ave.,  New'  York  City. 


EXTRA 


We  have 
additional 
facilities 
i  for  the 
i  production  of 
Transmitter- 
Receivers  to 
j  YOUR  own 
!  specifications, 
i  Write  .  .  . 


TWO  IRONS 
in  the  lire 


Self-Locking  Nuts.  The  design,  ad¬ 
vantages,  assemblies,  types,  and  ap¬ 
plication  of  various  types  of  Palnuts  are 
discussed  in  this  booklet.  Suggestions 
for  use  on  war  products  are  included. 
Available  from  The  Palnut  Co.,  Inc., 
61  Cordier  St.,  Irvington,  N.  J. 
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While  endeavoring,  first,  to  be  of  all  possible  service  in  the  wartime 
production  emergency,  The  Astatic  Corporation  at  the  same  time 
is  making  an  earnest  effort  to  supply  users,  through  authorized  job¬ 
bers,  with  Astatic  Microphones,  Pickups  and  Cartridges  as  replace¬ 
ment  parts  for  existing  radio,  phonograph  and  sound  equipment. 


Due  to  d  shortage  of  certain  materials  used  in  the  manufacture  of 
pickup  and  microphone  cartridges,  all  such  purchases  must  be 
accompanied  by  old  cartridges  of  a  similar  type. 


See  Your  Radio  Parts  Jobber. 


ILLUSTRATED 


Copper  Springs.  Bulletin  No.  4  gives  in 
detail  the  functions  and  uses  of  beryll¬ 
ium  copper  coil  or  flat  springs.  It  dis¬ 
cusses  the  Carson  Electronic  Micro¬ 
meter  which  measures  wire  diameter, 
coil  etc.  Available  from  Instrument 
Specialties  Co.,  Inc.,  Little  Falls,  N.  J. 


Microphones  and  Acoustic  Devices.  A 
catalog  for  help  in  the  selection  of 
microphones  for  various  war  and  civil¬ 
ian  applications.  Technical  data  is 
given  on  dynamic,  crystal,  and  carbon 
microphones  for  use  in  ordnance  plants. 
Army  camps,  air  terminals,  broadcast 
stations,  police  mobile  and  station 
transmitting  equipment,  industrial  war 
factories,  OCD  control  centers,  etc. 
Also  included  is  a  story  telling  how’ 
microphones  are  measured.  Catalog 
No.  154,  Shure  Bros.,  225  W.  Huron  St., 
Chicago,  Ill. 


Our  TR-4,  a  2'/2  meter 
UHF  Transmitter  -  Re¬ 
ceiver  only  8”x9"*4'/2" 
in  sixe. 


UCTORS 


BARKER  &  WILLIAMSON,  Radio  Manufacturing  Engineers 

235  Fairfield  Avenue,  Upper  Darby,  Pa. 


.  .  .  .  Accuracy  and 
dependability  are 
built  inta  every 
Bliley  Crystal  Unit. 
Specify  BLILEY  far 
assured  perfarmance. 


BLILEY  ELECTRIC  COMPANY 

UNION  STATION  BUILDING 


ERIE,  PA 


Sectional  Resistors.  An  8  page  catalog 
•on  sectional  resistors  for  a-c  and  d-c 
circuits,  non-inductive,  wire  wound  and 
hermetically  sealed.  The  booklet  out¬ 
lines  their  construction,  flexibility  and 
interchangeability.  Contains  illustra¬ 
tions  of  various  parts  and  the  latter 
part  of  the  book  contains  tables  giving 
size,  voltage,  resistance  and  price. 
Catalog  43-820  is  available  from  Dept. 
7-N-20,  Westinghouse  Elec.  &  Mfg.  Co., 
East  Pittsburgh,  Pa.  * 


Measuring  and  Control  Instruments. 
This  16-page  bulletin  describes  and 
illustrates  unit  construction  of  temper¬ 
ature  controllers.  Remote  controllers, 
combustion  safeguard  equipment  and 
other  instruments  are  covered.  Prices 
and  list  numbers  of  catalog  sections  are 
also  included.  Bulletin  Z6000  from 
Wheelco  Instruments  Co.,  Harrison  & 
Peoria  Sts.,  Chicago,  Ill. 


STANDARD  or  SPECIAL 


Built  lik*  a  fin*  watch — Bturdily  con- 
•truct«Kl  for  r*ol  dcpandobility — pro¬ 
duced  by  engineerm  reaponsibl*  tor 
Radio'*  outstanding  coil  dsTolopments — 
B  &  W  Air  Inductors  ora  available  in 
standard  or  custom-built  sises  and 
types  tor  almost  any  application.  Write 
tor  iniormotion  and  literature. 

Shown  above  is  a  giant  low-irequency 


variometer-type  inductor,  "tailor-made" 
for  a  war  equipment  application,  com¬ 
pared  in  size  to  the  famous  B  &  W 
75-watt  Junior  Inductor. 


Filters  and  Coils.  This  forty-six  page 
catalog  gives  a  complete  listing  of  radio 
interference  filters  and  coils  for  mobile 
equipment.  It  is  very  complete  in  detail 
and  specifications.  Catalog  No.  42 
maybe  obtained  from  the  J.  W.  Miller 
Co.,  5917  S.  Main  St.,  Los  Angeles, 
Calif, 


VARIABLE  AIR  CONDENSERS,  TOOl 
Both  physically  and  electrically,  B  &  W 
Variable  Condensers  set  new  standards 
ol  performance.  Write  for  details. 


PRECISION  BUILT 


Indicating  Instruments.  D-c  and  a-c  in¬ 
dicating  instruments  for  mounting  on 
switchboards  are  described  in  this  12- 
page  catalog.  The  instruments  included 
are  ammeters,  voltmeters,  wattmeters, 
frequency  and  power  factor  meters, 
synchroscopes,  rectangular  triplex  am¬ 
meters  and  horizontal  edgewise  triplex 
ammeters.  The  dimensions,  weights  and 
list  prices  on  all  instruments  are  in¬ 
cluded,  Catalog  4220,  Roller-Smith  Co., 
Bethlehem,  Pa. 


RCA  Questions  and  Answers.  A  bro¬ 
chure  designed  to  answer  many  ques¬ 
tions  that  are  asked  about  the  multi¬ 
tudinous  activities  of  RCA.  The  his¬ 
tory  of  the  company,  its  board  of  direc¬ 
tors  and  officers,  its  record  of  earnings 
and  other  financial  data,  photographs 
of  its  laboratories  and  plants — all  this 
and  more  is  in  this  book.  R.C.A.  Bldg., 
30  Rockefeller  Plaza,  New  York  City. 


Guide  Book.  Two  booklets  from  Mit- 
chell-Rand  Insulation  Co.,  Inc.,  51  Mur¬ 
ray  St.,  New  York  City,  a  Guide  Book 
to  tape,  cloth,  sleeving,  tubing,  papers; 
and  Compounds  on  waxes,  asphalt  and 
similar  hydrocarbons,  Rubberseal  cloth, 
and  copper;  both  giving  considerable 
useful  information  on  the  character¬ 
istics  of  insulating  materials  of  the 
company.  Also  a  convenient  wall  map 
giving  dimensions  of  materials,  etc. 
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Electronic  Weld¬ 
ing  Control 

(Coyitinued  from  page  40) 


pendent  of  line  voltage  regulation  be¬ 
cause  point  A  will  be  held  reasonably 
constant  by  the  energy  stored  in  ca¬ 
pacitor  C,.  The  slider  on  i?,  deter¬ 
mines  the  actual  potential  of  point  A 
when  Cs  becomes  charged  through 
R.. 

The  keying  tube  Ti  has  the  voltage 
across  R-  applied  to  its  grid  as  nega¬ 
tive  d-c  bias  that  would  normally  hold 
the  tube  non-conducting.  Connected 
in  series  with  this  d-c  bias  is  the  i 
secondary  of  a  peaked  wave  or  im-  | 
pulse  transformer  that  makes  the  j 
grid  positive  so  that  the  tube  can  | 
conduct  once  every  cycle,  at  a  time 
dependent  upon  the  position  of  the 
peak.  The  position  of  this  peak  is 
determined  by  adjusting  the  value  of 
R„  in  series  with  the  primary.  It 


★  DYNAMOTORS  ★  D,  C.  MOTORS 

★  CONVERTORS  *  POWER  PLANTS 

★  GENERATORS  ★  GENE-MOTORS 


DOUBll 

ivlih. 


piAor 


PIONEER  CEN-E-MOTOR 

CHICAGO,  ILLINOIS 

Export  Addroaa:  23  Warixn  Str**t,  N.  Y.,  N.  Y. 
CabU:  SIMONTRICC.  Naw  York 


Fig.  6 — A  "trailing"  tube  control  circuit 

will  be  noticed  that  the  normal  posi¬ 
tion,  1,  of  the  initiating  switch  S, 
keeps  the  plate  circuit  of  T,  open  .so 
that  it  cannot  pass  current  even 
though  the  grid  goes  positive  once 
every  cycle. 

With  initiating  switch  S,  in  the 
number  2  position,  the  plate  cir¬ 
cuit  to  7i  is  clo.sed  and  the  next 
positive  peak  will  cause  it  to  pass 
current  through  /?,.  This  current 
will  continue  to  How  as  long  as 
Si  is  closed,  regardless  of  voltage  ap¬ 
plied  to  the  grid  of  7,  because  of 
the  characteristics  of  a  thvratron  on 


P^nMANBNT  MACNm 


B 


ALL  SHAPES  —  ALL  SIZES 
FOR  ALL  PURPOSES 

Stamped,  Formed,  and  Cast;  Chrome,  Tung¬ 
sten  Cobalt  and  ALNICO**  (cast  or  sin¬ 
tered)  under  G.  E.  license. 

THOMAS  &  SKINNER 

STEEL  PRODUCTS  COMPANY 

1 1  IS  E.  23rd  STREET  INDIANAPOLIS.  INDIANA 

Laminations  for  Radio  Transformers  —  Tools 
Dies  —  Heat  Treating  —  Stampings 

40  YEARS  EXPERIENCE^= 


CAM 

Vulcan 

I  I  Pacific 


TAYLORS 

LAMINATED  PLASTICS 

Vulcanized  Fibre  •  Phenol  Fibre 

SHEETS,  RODS,  TUBES,  EABRICATED  PARTS 


TAYLOR  FIBRE  COMPANY 

NORRISTOWN,  PA. 

Pacific  Coast  Haadquartars:  544  S.  San  Padro  St.,  Las  Antalas,  Cal. 


ELECTRI INICS  —  August  1942 


Timing  and  kodmg 
eonfrgf  fvht 


Trailing 

\^Tr9l 


\^elelrr 


H^ing  fobt  7i 


^oked 


^  C  supply 


direct  current.  The  voltage  across  to  a  long  time  (i  second).  By  mak- 
Rr.  will  be  the  same  as  that  across  Ri  ing  R»  a  series  of  fixed  resistors  con- 
minus  the  arc  drop  of  Ti.  This  same  trolled  by  a  tap  switch,  the  time  can 
voltage  is  applied  to  the  resistor  J?,  be  adjusted  in  one-cycle  steps.  The 
and  capacitor  C,  network.  The  time  slider  on  R^  allows  the  designer  to 
required  to  charge  capacitor  C*  up  compensate  manufacturing  toler- 
to  a  given  voltage  will  depend  on  the  ances  of  resistors  and  capacitors, 
value  of  i?«.  Tube  T,  serves  the  dual  purpose 

Assume  that  the  initiating  switch  of  being  the  timing  tube  and  the 
Si  is  in  the  number  1  position.  Point  leading  firing  tube  for  one  ignitron 
B,  which  IS  the  cathode  of  the  lead-  power  tube.  Tube  Tj  is  the  firing 
ing  control  tube,  is  at  the  same  po-  tube  for  the  other  power  tube  and  is 
tential  as  point  C  because  no  current  controlled  by  a  feedback  transformer 
is  flowing  in  resistor  R-^  and  the  Cj/?.,  connected  across  the  welding  trans¬ 
combination  is  completely  de-ener-  former.  The  details  of  operation  are 
gized.  The  grid  of  Ti  is  connected  to  the  same  as  for  Fig.  6.  The  use  of 
point  A  through  current  limiting  re-  this  type  of  circuit  insures  full  cycles 
sistor  R-.,  which  is  definitely  negative  cf  power  applied  to  the  welder,  which 
with  respect  to  point  C,  therefore  T..  avoids  saturation  of  the  welding 
is  held  non-conducting.  When  switch  transformer  even  though  the  cali- 
Si  is  thrown  to  the  number  2  position,  bration  should  shift.  For  this  same 
Rr.  is  energized  and  for  the  first  in-  reason,  the  calibration  is  much  less 
stant  before  Ci  starts  to  charge,  R,i  likely  to  shift  because  the  timing 
will  have  the  full  voltage  of  R^  across  would  have  to  shift  a  whole  cycle  to 
it  and  point  B  will  be  at  the  same  make  any  change  in  the  time, 
potential  as  point  D  minus  the  drop  To  add  phase  control  to  this  syn- 
in  Ti.  Under  this  condition  the  grid  chronously  timed  spot  welding  con- 
of  Ti  is  positive  with  respect  to  the  trol  it  is  necessary  to  connect  the 
cathode  point  B  and  the  tube  con-  grid  of  tube  A  in  Fig.  6  in  place  of 
ducts.  Immediately,  Cj  starts  to  the  grid  of  tube  T*  in  Fig.  7.  This 
charge  and  at  a  certain  time  later,  combination  produces  synchronously 
point  B  will  be  at  the  same  potential  timed  voltage  on  the  primary  of  the 
as  point  A.  At  approximately  this  control  or  grid  transformer  of  Fig. 
time  Ts  will  cease  to  conduct,  as  its  6.  Now,  if  this  control  and  grid 
grid  goes  negative  with  respect  to  its  transformer  are  put  in  place  of  T*  in 
cathode.  Fig.  5A  the  combination  will  be  a 

The  time  required  for  point  B  to  synchronously  timed  spot  w-elding 
reach  the  potential  of  point  A  de-  control  with  phase  control,  using  the 
pends  on  the  value  of  i2«.  Therefore,  power  and  firing  tubes  of  Fig.  5A, 
by  adjusting  Re  the  time  can  be  the  control  tubes  of  Fig.  6,  and  the 
changed  from  a  short  time  (i  cycle)  timing  circuit  of  Fig.  7. 


A  highly  stable  amplifier 
giving  gains  of  exactly  10 
and  100  times.  Operated 
by  self-contained  batteries. 
Through  the  use  of  special 
circuits  the  gain  is  inde¬ 
pendent  of  battery  voltage, 
circuit  constants  and  tubes 
within  2%  from  10  to 
100,000  cycles.  Particularly 
useful  with  our  Model  300 
Electronic  Voltmeter  to 
increase  its  sensitivity, 
permitting  voltage  meas¬ 
urements  down  to  30  micro¬ 
volts.  Send  for  Bulletin  7. 


SENSITIVE  ELECTRONIC 
AC  VOLTMETER 


10  to  150,000  cycles. 

1  millivolt  to  100  volts  in  five 
ranges  (to  1,000  and  10,000 
volts  with  multipliers). 

Logarithmic  voltage  scale. 

AC  operation,  115  volts,  60 
cycles. 

Accurate  and  stable  cal¬ 
ibration. 


Ballantine  Laboraiories,  Inc. 

BOONTON  NEW  JERSEY 


Fig.  7 — Elementary  circuit  of  a  spot  welder  control  without  phase  control 
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CHICAGO 


RECENT  U.S.  PATENTS 


Each  week  the  United  States  Patent  Office 
issues  grants  to  many  hundreds  of  inven¬ 
tions  that  pass  the  acid  test  of  that  office. 
A  few  of  those  relating  to  electronics  are 
reviewed  here 


PROFESSIONAL 

SERIES 

COMPONENTS 


Density  Measurement.  Resonator  with 
electromagnetic  transmitting  and  re¬ 
ceiving  apparatus  at  the  free  ends  of 
the  resonator,  amplifier  free  to  oscillate 
at  a  frequency  determined  by  the  den- 


Aiiteniias 


Phase  Measurement.  Voltmeter  con¬ 
nected  i  wavelength  from  each  of  two 
antennas  by  means  of  a  2-wire  trans¬ 
mission  line.  A.  G.  Kandoian,  IT&T. 
Dec.  1,  1939.  No.  2,283,676.  See  also 
No.  2,283,677  to  Kandoian  on  a  localizer 
beacon  composed  of  a  central  and  sev¬ 
eral  side  radiators  w’hich  are  fed  en¬ 
ergy  in  proper  phase  and  amplitude 
with  respect  to  central  radiator. 


Direction  and  Position  Finder.  At 
regular  intervals  a  receiver  is  tuned  to 
several  known  marker  frequencies,  light 
sources  illuminated  alternately  under 
control  of  the  receiver,  light  shutter  ro¬ 
tated  with  a  tunable  loop  in  synchro¬ 
nism  at  a  rate  within  the  persistency 
of  vision.  Philip  Bernstein,  Press  Wire¬ 
less,  Inc.  Dec.  11,  1940.  No.  2.282,541. 


NIQUE  and 


conserva- 
tively  designed,  yet  rug¬ 
gedly  constructed  to  serve 
many  needs.  May  be  mounted 
with  terminals  either  above  or 
below  mounting  surface. 
When  sub-panel  moimting  is 
used,  cabled  wiring  is  easy, 
providing  quick  assembly, 
wiring  and  testing.  All  are 
tropic  impregnated,  then  pot¬ 
ted  in  moisture-resistant  com- 
povmd  for  trouble-free  service. 


sity  of  the  gas  admitted  to  the  resona¬ 
tor  and  means  to  compensate  frequency 
for  temperature  variations  in  gas.  W. 
Mikelson,  GE.  Jan.  16,  1940.  No. 
2,283,750. 


Guiding  System.  Finding  the  direc¬ 
tion  of  an  electromagnetic  wave  trans¬ 
mission  comprising  two  sets  of  three 
antennas,  one  made  up  of  loops  in  mu¬ 
tually  perpendicular  planes,  another  of 
doublets  perpendicularly  arranged, 
cathode-ray  oscillograph  etc.  H.  G. 
Busignies,  IT&T.  Sept.  1,  1938.  No. 
2,282,030. 


Spark  Coil  Tester.  Charging  a  con¬ 
denser  from  a  rectifier  circuit  and  al¬ 
ternatively  connecting  a  spark  gap  to 
the  condenser  and  to  the  spark  coil. 
S.  S.  Verney,  Auto  Electric  Supply  Co., 
San  Francisco.  Oct.  19,  1940.  No. 
2,283,399. 


The  extreme  flexibility  of  these 
STANCOR  PROFESSIONAL 
SERIES  TRANSFORMERS 
make  them  highly  desirable 
for  use  in  production  nms  of 
commimication  equipment, 
amplifiers  and  many  other 
electronic  devices. 


Noii-oomiiiuiiicatioii 

Applications 

Contour  Device.  Means  for  outlining 
contours  at  various  elevations  from 
stereoscopic  photographs  comprising 
resonant  circuits,  phototube  apparatus, 
rectifiers  etc.  Harry  B.  Porter,  March 
19,  1941,  No.  2,283,226. 


Synchronizing  Apparatus.  Method  of 
synchronising  a- rotating  body  with  that 
of  a  rotating  standard  comprising  pho- 


Special  types  manufactured 
to  comply  with  government 
specifications.  Send  in  full 
data  on  your  transformer 
problems  for  prompt  quota¬ 
tions. 


Wave  Analysis.  In  using  an  oscillo-  7  f 

graph  for  wave  analysis,  a  ray  is  de-  9^  ^  r  ^ ~  \ 

fleeted  in  one  direction  by  a  generator 
of  predetermined  wave  form  and  de- 
fleeted  in  another  direction  in  accord-  1  q  1  ^ 
ance  with  an  oscillatory  wave  of  a 

second  frequency  and  of  an  unknown  totube  apparatus  and  a  braking  sys- 
wave  form  to  be  analyzed.  Means  tern.  Herre  Rinia,  RCA.  Sept.  26,  1939. 
are  provided  for  varying  the  intensity  No.  2,281,954. 
of  the  ray  intermittently  and  periodi¬ 
cally  at  a  third  frequency  differing  from 

the  second  frequency  by  a  fourth  fre-  Generator.  Circuit  to  produce  tri- 
quency  which  is  normally  related  to  the  angular  waveforms  with  sides  of  equal 
first  frequency  in  an  integral  ratio.  D.  slope  using  gas  and  vacuum  tubes.  B. 
E.  Norgaard,  G.E.  Co.,  Nov.  1,  1940.  M.  Hadfield,  Associated  Electrical  Labs. 
No.  2,280,531.  May  13,  1940.  No.  2,282,130. 
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w  aircraft;  tanhs^ 


AMPERITl 


BATTERY  CDRBENT  A  VOITRGE 

REGULATORS 


Features: — 

1.  Amperites  cut  battery 
voltage  tiuctuation  from 
approx.  50%  to  2%.  I 

2.  Hermetically  sealed  —  I 
not  atfected  by  altitude,  I 
ambient  temperature.  I 
or  humidity. 

3.  Compact,  light,  and 
inexpensive. 

Now  used  by  U.  S.  Army, 

Navy,  and  Air  Corps. 

Send  us  your  problem. 


Burner  Control.  Application  of  photo¬ 
tube  to  burner  in  a  furnace.  D.  W.  Fehr- 
enbach,  M  Kansas  City  Journal-Post  Co. 
July  31,  1939.  No.  2,283,496.  See  also 
No.  2,282,551  to  R.  E.  Yates,  Drying 
Systems,  Inc.,  Chicago  and  No.  2,281,- 
619  to  C.  R.  Roberts,  Brighton,  Mich. 


pfrLEZIBLE  SHAFTS 

ENGINEERS  will  find  these 
two  free  bulletins  helpful 


Hysteresoscope.  Application  of  cath¬ 
ode-ray  tube  to  measuring  core  mate¬ 
rials.  S.  C.  Leonard,  GE.  March  20, 
1940.  No.  2,283,742. 


In  view  of  the  many  and  growing  applications  of  S.  S.  WHITE 
Power  Drive  and  Remote  Control  Flexible  Shafts  in  planes, 
tanks,  ordnance,  naval,  signal  corps  and  other  war  equipment, 
many  engineers  will  want  the  information  and  data  contained 
in  the  following  bulletins: 

BULLETIN  641  "How  to  Make  the  Mott  of  Flexible 

Shafts."  Written  by  our  Chief  Engineer,  this  bulletin  explains 
the  difference  between  power  drive  and  remote  control  shaft¬ 
ing,  gives  engineering  data  about  both  types  and  discusses 
their  applicalion  to  a  wide  range  of  operating  conditions. 

bulletin  741"Choice  and  Application  of  Flexible 

Shafts  in  Aircraft."  This  bulletin  illustrates  and  describes 
the  use  of  flexible  shafts  for  driving  tachometers  and  tach¬ 
ometer  generators,  fuel  pumps,  cowl  flap  mechanisms  etc. 
and  for  remote  control  of  radio  transmitters,  receivers,  direc¬ 
tion  finding  and  other  aircraft  equipment. 

COPIES  MAILED  TO  YOU  ON  RE9UEST 


Frequency  Measurement.  Measur¬ 
ing  an  unknown  frequency  by  arithme¬ 
tically  combining  the  unknown  to  an  in¬ 
terpolating  frequency  and  adjusting  the 
latter  until  it  differs  from  the  standard 
frequency  by  an  integral  multiple  of 
the  same  amount  as  the  unknown  differs 
from  another  integral  multiple  of  the 
unknown  whereby  the  unknown  is  calcu¬ 
lated  from  the  difference  and  the  known 
integral  multiple  frequencies.  T.  Slon- 
czewski  and  F.  R.  Stansel,  BTL,  Inc. 
Aug.  3,  1940.  No.  2,283,616. 


CONSULT  S.  S.  WHITE 

when  you  need  flexible  shafts 
for  war  jobs.  Also  for  engi¬ 
neering  assistance  in  selecting 
and  applying  flexible  shafts 
for  any  power  drive  or  re¬ 
mote  control  purpose. 


Follow-up  System.  Light  responsive 
device,  source  of  light,  follow-up  system 
for  repositioning  the  light  responsive 
device,  and  means  for  anticipating  the 
effect  of  the  follow-up  system  com¬ 
prising  means  for  varying  the  emana¬ 
tion  of  light  prior  to  the  operation  of 
the  follow-up  device.  Mathias  Michel, 
Allis-Chalmers.  July  31,  1940.  No.  2,- 
283,121. 


Th*  S.  S.  Whit*  Dental  Miq.  Co. 

INDUSTRIAL  DIVISION — 

Department  E,  10  East  40th  St.,  New  York,  N.  Y. 


Telemetering.  No.  2,281,710  to  Carl 
Oman,  WE&MCo.  on  a  system  for  trans¬ 
mitting  pulses  at  a  rate  proportional  to 
a  measured  quantity;  and  No.  2,283,072 
to  Ward  Leathers,  IBM,  on  a  method  of 
measuring  resistances  over  a  wire  line. 


Waveform  Selection.  Use  of  a  linear 
and  a  square  law  detector  and  a  polar¬ 
ized  relay  for  distinguishing  between 
currents  having  a  waveform  with  a 
high  peak  factor  from  currents  having 
a  waveform  of  low  peak  factor.  D.  K. 
Gannett,  BTL,  Inc.  Oct.  25,  1940.  No. 
2,282,719. 


Measurement  Apparatus.  Determin¬ 
ing  a  magnitude  having  a  related  photo¬ 
electric  effect  measurable  potentio- 
metrically.  A.  E.  Parker,  ETL.  June  9, 
1938.  No.  2,282,741. 


Measurement.  Two  patents.  Nos. 
21,282,480  and  2,282,726,  E.  A.  Keeler 
and  H.  S.  Jones,  Brown  Instrument  Co. 
on  measurement  and  control  apparatus. 


VOLTAGE  OF  24  V  j  WITH  AM  PE  RITE 
BATTERY  &  CHARGER  i  VOLTAGE  VARIES 
,  VARIES  APPROX.  '  ONLY  /' 


Time  Delay.  Circuit  using  a  cold 
cathode  gas  tube  of  the  OA4G  type. 
Otto  Weitmann,  IBM,  Nov,  20,  1940. 
No.  2,282,108. 


Cabl«^  1 
Alkam,  j 
New  York 


Differential  Analyzer.  Phototube- 
amplifier  circuits  for  comparing  optical 
properties.  S.  J.  Murcek,  WE&MCo. 
July  13,  1939.  No.  2,282,198. 


AMPERlTi  COMPANY  •  581  Broadway,  New  York.  N.  Y. 
1  bk  Canadas  AUos  Radio  Corp..  Ltd.,  5K)  King  St.  W« 
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Manufacturers  of  Communication  Equipment 
SINCE  1918 


Piezoelectric  Apparatus.  Patent  Nos. 
2,281,778  and  2,282,369  to  W.  P.  Mason, 
BTL  Inc.  The  following  description  is 
from  Claim  1  of  No.  2,281,778.  A  piezo¬ 
electric  quartz  crystal  vibratory  body 
having  its  opposite  rectangular  major 
faces  parallel  to  an  X  axis  and  inclined 
at  an  angle  of  -|-49’’30'  with  respect  to 
the  Z  axis  as  measured  in  a  plane  per¬ 
pendicular  to  said  major  faces,  the 
major  axis  over-all  length  dimension 
and  the  width  dimension  of  said  major 
faces  being  inclined  45  degrees  with 
respect  to  said  X  axis,  said  over-all 
length  dimension  being  in  effect  divided 
into  a  plurality  of  equal  length  elemen¬ 
tary  lengths  corresponding  to  the  num¬ 
erical  order  of  a  desired  harmonic  fre¬ 
quency,  said  width  having  a  dimen¬ 
sional  ratio  of  less  than  0.8  with  respect 
to  said  over-all  length  dimension,  the 
thickness  dimension  between  said  major 
faces  being  one  of  the  values  midway 
between  the  nearest  values  given  by  the 
relations: 


TIME-TESTED 


ELECTRICAL  REMOTE  CONTROL 
APPLICATIONS 


Designed  and  made  by  the  originators  of 
the  dial  telephone  system,  the  Automatic 
Electric’s  Class  A  "telephone  type"  relay 
has  been  used  as  standard  in  toat  service 
for  a  generation.  And  because  the  Class 
A  relay  has  proved  so  dependable  and 
durable,  it  is  now  providing  these  ad¬ 
vantages  in  hundreds  of  industrial  prod¬ 
ucts  important  to  the  war  program. 


Only  one  of  the  scores  of  electrical  ct>n- 
trol  devices  offered  by  Automatic  Electric, 
the  Class  .A  relay  can  be  supplied  in  a 
limitless  variety  of  contact  and  coil  com¬ 
binations —  for  d-c  or  a-c  operation,  slow 
acting  or  quick  acting,  and  with  almost 
any  desired  contact  load  capacity. 

If  you  are  engaged  in  war  production, 
write  for  a  copy  of  our  new  catalog  407  i-C. 


LT  ■“  10.8Sn 

where  L,  T  and  W  are  respectively  said 
over-all  length,  thickness,  and  width 
dimensions  expressed  in  the  same  units, 
n  is  the  numerical  order  of  said  har¬ 
monic  frequency,  and  v\  is  equal  to 
-|-J)  where  i  is  an  even  order  integer 
that  is  tme  of  the  integers,  2,  4,  6,  8,  10, 
12,  14,  16  and  18. 


AMERICAN  AUTOMATIC  ELECTRIC  SALES  COMPANY 
1033  W.  Van  Buren  Street,  Chicago,  III. 


.Accelerometer.  Apparatus  for  deter¬ 
mining  maximum  and  minimum  of  at¬ 
tained  acceleration  comprising  inertia- 
actuated  elements,  with  means  so  that 
acceleration  may  be  classified  according 
to  the  pitch  of  an  audible  signal.  James 
A.  Buchanan,  U.  S.  Navy.  Jan.  2,  1941. 
No.  2,283,180. 


Phase  Comparison.  Method  of  com¬ 
paring  phase  displacement  between 
two  voltages,  comprising  two  amplifiers 
connected  to  the  voltages,  rectifiers  con¬ 
nected  to  the  amplifiers  and  actuated  by 
the  vector  sum  and  difference  of  the 
supplied  voltages,  a  work  circuit  re¬ 
sponsive  to  the  differential  effect  of  the 
rectified  currents,  and  means  controlling 
the  gain  of  the  amplifiers  in  accordance 
with  the  total  amount  of  the  rectified 
current  whereby  the  operation  becomes 
independent  of  the  amplitude  of  the 
supplied  voltages.  E.  S.  Purington, 
RCA.  April  27,  1939.  No.  2,281,995. 
Sec.  No.  2,282,951  to  G.  B.  Englehardt, 
BTL,  Inc.  on  a  method  of  measuring 
phase  shift. 


ARMY 

SIGNAL  CORPS 
SPECIFICATIONS 


Also  PL— PLP— PLQ 
and  PLS  Plugs 
M  Type  Connectors 
M  Type  Cops 
FT  Type  Fittings 


Quantity  Prices  Quoted 
on  receipt  of  Delivery 
Schedules 


Oscillators 


Relaxation  Oscillators.  Gas  tube  and 
vacuum  tube  in  series  across  d-c  line; 
positive  line  to  anode  of  gas  tube;  con¬ 
denser  from  positive  terminal  to  anode 
of  vacuum  tube;  cathode  of  vacuum  tube 
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DIE  nCCURRCY  WITHOUT  DIES 


DI-ACRO  SYSTEM  ojf 

METAL  DUPLICATING 

_ u/lthmt  DJjca/ 


to  negative  terminal;  gn^id  of  gas  tube 
to  negative  terminal  *  through  an  im¬ 
pedance;  and  means  for  controlling  po¬ 
tential  of  grid  of  vacuum  tube  in  ac¬ 
cordance  with  potential  across  the  above 


by  R.  LORENZEN 

This  new  Rider  Book  greatly  reduces  the  time  required 
for  alternating  current  engineering  calculations — speeds 
up  the  design  of  apparatus  and  the  progress  of  engineer¬ 
ing  students.  Two  to  five  times  as  fast  as  using  a  slide 
rule! 

A-C  CALCULATION  CHARTS  are  designed  for  use  by 
civilian  engineers  and  engineers  of  the  armed  forces  who 
operate  in  the  electrical — communication — power — radio  . 
— vacuum  tube — telephone — and,  in  general,  the  elec¬ 
tronic  field.  Invaluable  for  instructors  as  well  as  students, 
and  also  administrative  officers  who  check  engineering 
calculations. 

RANGE  OF  THE  146  2-COLOR  CHARTS 

Frequency  XO  cycl«a  to  lOOO  Meactance  O.Oi  ohm  to  XO  mo^* 

maiiacyclet  ohma 

Inductance  XO  micromicrohenrya  Suaceptance  O-X  micromho  to  XOO 

to  XOO. 000  henrya  mhoa 

CdphCitance  O.OOOX  micromicro>  Impedance  O.OX  ohm  to  10  me^- 

farad  to  X  farad  ohma 

Oeaiatance  O.OX  ohm  to  XO  meg«  Admittance  O.X  micromho  to  XOO 
ohma  mhoa 

Conductance  0.}  micromho  to  XOO  **Q'*  O.X  to  XOOO 

rrhot  ^haae  Angle  6*  to  00.04* 


mentioned  impedance.  H.  Pieplow,  GE. 
June  10,  1939.  No.  2,282,340.  See  also 
No.  2,282,895  to  F.  H.  Shepard,  Jr., 
RCA,  on  a  relaxation  oscillator  pro¬ 
ducing  saw-tooth  waves.  Two  tubes 
and  an  electron  storage  device  between 
anode  of  each  tube  and  grid  of  the 
other  tube  and  rectifiers  for  maintain¬ 
ing  grids  positive  with  respect  to 
cathodes. 


V.50 
TAO  Pages 
rVa  I  12 
leches 


Ultrahigh  Frequencies 

Waveguides.  Nos.  2,281,551  and  2,- 
281,552  to  W.  L.  Barrow,  Research 
Corp.,  New  York.  Sept.  10,  1937  and 
Oct.  31,  1938. 


JWST  OUT— 
ORDER  TODAY! 


Oscillator.  Nos.  2,283,894  and  2,283,- 
895  to  I.  E.  Mouremtseff  and  G.  L.  Din- 
nick,  WE&M  Co.  Resonator  type  de¬ 
vices. 


Bias  system.  Sources  of  uhf  and  dc 
connected  serially  in  cathode-anode  cir¬ 
cuit  of  a  tube,  the  dc  being  poled  and 
proportioned  so  that  this  tube  is  biased 
beyond  the  upper  knee  of  the  saturation 
curve  so  that  current  occurs  in  pulses 
only  during  a  half  cycle  of  the  uhf.  R. 
S.  Ohl,  BTL,  Inc.  June  18,  1940.  No. 
2,283,568. 


BRAKE 


SHEAR 


For  1  piece— 500— 5,000 

or  50,000 — here  is  fast  ^  I  S  V. V  1 1  U  I  T  V  *  1  I  I  k 

accu- 

A- 1-A  priority  thesedays. 

Writ*  for  Catalog 

O’NEIL-IRWIN  MANUFACTURING  CO.,  321  8th  Ave.S.,  Minneapolis,  Minn 


Magnetron.  Tube  contained  within  a 
coaxial  cable  with  cathode  perpendicular 
to  axis  of  cable,  inner  conductor  of 
cable  being  short  relative  to  cable  and 


WAXES  •  COMPOUNDS  for 

ELECTRICAL  INSULATION 


Zophar  offers  prompt  torvico  on  insulating  Compounds  for 
•  wido  vnrioty  of  oloctricnl  applications,  including: 

.  .  .  insulation  lor  CONOENSERS,  TAANSFORMERS,  COILS,  power 
pecks,  pot  heeds,  sockeh,  wiring  devices,  wet  and  dry  batteries,  eK. 
Also  WAX  SATURATORS  for  braided  wire  and  tape.  WAXES  for 
radio  parts. 

Special  compounds  made  te  your  order. 


having  extension  which  constitutes  an¬ 
tenna  for  exciting  the  cable.  W.  Eng- 
bert,  Telefunken.  April  7,  1941,  No.  2,- 
282,856. 


ZOPHAR  MILLS  INC 


Modulation.  Method  of  modulating  a 
long-line  controlled  oscillator  by  plac¬ 
ing  modulating  input  in  series  with  a 
d-c  biasing  potential.  C.  W.  Hansell, 
RCA.  Nov.  16,1938.  No.  2,282,295. 


Brooklyn,  N.  Y. 

FOUNDED  1844 


August  1942  —  ELECTRONICS 


lj\ 

3 

m 

\  Ilk 

IHc.  1 

an 

•O'^ss/s.^ 

% 

^  V  vT 


ENGINCERS,  CONTKACTOKS:  Send  specifica¬ 
tions  tor  estimates,  or  request  Catalogue  No.  41 


Par-Metal  Products  Corp 


32-62  49th  ST..  LONG  ISLAND  CITY.  N.  Y 


[■port  Dept.:  100  Varich  $«..  New  Torh.  N.  Y 


The  Challenge 
of  CHANCE... 

/Change,  with  all  its  problems, 
otters  Opportunities,  as  well. 

Men  in  every  branch  of  Radio  face 
chanties  so  rapid  and  drastic  that  last 
year's  outlook  is  this  year's  history. 

Throuf^h  the  years  our  policy  has 
been  directed  toward  helping  men  IN 
radio  become  better  radiomen  in  better 
jobs  .  .  .  with  modern  advanced  tech¬ 
nical  traininiJ.  The  fact  that  men  in 
over  350  broadcasting  stations  are  CREI 
students  or  (graduates  is  evidence  that 
our  training  is  bringing  results. 

Your  own  radio  experience  backed  by  CREI 
advanced  technical  training  will  prepare  you  to 
step  into  the  better  salaried  positions  that 
await  trained  men.  CREI  hpme-study  courses 
in  practical  radio  engineering  are  prepared 
for  experienced  radiomen  who  realize  the 
value  and  necessity  of  TRAINING  FOR  and 
not  merely  hoping  for  a  better  job! 

WRITE  FOR  FACTS 
TODAY 

Send  for  free  booklet  and 
personal  recommendations. 

In  _  your  inquiry,  please  state 
briefly  your  experience,  pres¬ 
ent  position  and  education. 

Capitol  Radio 

ENGINEERING  INSTITUTE 

E.  H.  RIETZKE.  Pratident 
Home  f^tudy  Coartet  in  Praeiieal  Radio 
Enginruing  tor  Profestional  Self- Improvement 

Dept.  E-8,  3224— 16th  Street,  N.W. 
WASHINGTON,  D.  C. 


High-frequency  Amplifier.  At  fre¬ 
quencies  sufficiently  high  that  the  input 
conductance  of  a  conventional  ampli¬ 
fier  tube  is  so  positive  that  it  is  difficult 
to  develop  voltage  betw'een  cathode  and 
grid,  a  tube  having  a  cathode,  a  positive 
grid-like  structure,  a  control  electrode, 
and  an  output  electrode;  potential  on 
electrodes  so  arranged  that  a  variation 
in  output  electrode  current  is  produced 
which,  in  relation  to  input  potential,  in 
the  vicinity  of  the  applied  grid  po¬ 
tential  is  definable  by  the  equation 
i  =  ke"  where  n  is  less  than  3/2  and  the 
operating  potential  of  the  control  grid 
is  negative,  i  is  plate  current,  e  is  grid 
voltage  and  k  is  a  constant.  Horst 
Rothe,  Telefunken.  Dec.  21,  1937.  No. 
2,282,886. 


Television  Circuits 

Discharge  Device,  An  electronic  de¬ 
vice  suitable  for  use  in  television 
comprising  an  evacuated  envelope 
containing  an  electron  permeable  light 
responsive  structure  upon  which  a 
light  image  is  projected  and  con¬ 
structed  to  develop  and  retain  an  elec¬ 
trostatic  charge  image;  a  source  of  elec¬ 
trons  for  producing  a  focused  electron 
beam  of  constant  current  intensity  for 
scanning  one  side  of  the  electron 
permeable  structure  to  project  electrons 
through  the  structure,  the  electrons 
being  modulated  in  intensity  in  passing 
through  the  structure  during  the  scan¬ 
ning  by  reason  of  the  electrostatic 
charge  image  developed  on  the  struc¬ 
ture.  H.  G.  Lubszynski,  E&MI,  Ltd., 
Jan.  15,  1937.  No.  2,280,922. 

j  Synchronizine  System.  Means  for 
transmitting  synchronizing  signals  to  a 
remote  scanning  system  and  means  for 
returning  the  synchronizing  signals 
from  the  scanner  to  the  original  ap¬ 
paratus.  By  means  of  a  phase  compar¬ 
ator  a  regulating  voltage  in  accordance 
with  the  phase  difference  between  the 
returning  synchronizing  signal  and 
the  master  signal  is  secured  for  con¬ 
trolling  the  synchronizing  signals.  Ul¬ 
rich  Knick,  Fernsch  Akt.  June  14,  1939. 
No.  2,278,788. 


Receiving  System.  Method  for  re¬ 
ceiving  television  signals  where  a  com¬ 
mon  modulated  carrier  is  used  for  botV 
synchronizing  and  picture  signals  com¬ 
prising  band  pass  circuit  to  separate 
the  signals.  D.  L.  Plaistowe,  RCA.  Jul> 
16,  1938.  No.  2,268,671. 


Amplification 

Feedback  amplifiers.  No.  2,282,870  to 
E.  S.  Lundie,  RCA;  No.  2,282,  605  to 
D.  G.  Lindsay,  Amalgamated  Wireless; 
No.  2,281,618  to  J.  M.  Riddle,  Jr.  RCA; 
No.  2,281,644  to  Paul  Weathers,  RCA. 


"The  new  edition 
is  'first-rate  . . 


PRINCIPLES  OF 


RADIO 

FOURTH  EDITION 

By  KEITH  HENNEY 

With  or  without  the  aid  of  a 
teacher,  with  or  without  technical 
training,  "Henney"  is  on  hand  in 
a  new  edition  ready  to  guide  you 
in  easy  stages  to  a  working 
knowledge  of  radio.  The  fourth 
edition  contains  the  latest  on  de¬ 
tection,  ultra-high  frequencies, 
television,  radio-frequency  ampli¬ 
fiers,  vacuum  tube  aetectors,  an¬ 
tennas,  etc.  Considers  the  appli¬ 
cations  of  radio  which  are  im¬ 
portant  now. 

"Principles  of  Radio"  is  the 
recommended  textbook  for  the 
course  for  radio  technicians 
designed  for  the  U.  S.  Signal 
Corps  and  sponsored  by  the 
U.  S.  Office  of  Education. 

549  pagts  316  illustrations 

5V4  by  7V«  $3.50 

ON  APPROVAL  COUPON 

JOHN  WILEY  t  SONS,  Inc. 

440  4th  Avenue.  New  York.  N.  Y. 

Kindly  send  me  x  copy  of  Ilenney's  "F’rin- 
ciples  of  IU<lln,‘'  on  ten  days  approval.  If  I 
decide  to  keep  the  b<K>k  I  will  remit  $3.50; 
otherwise,  I  will  return  the  book  postpaid. 

Name  . 

.\ddress  . 

City  anil  State . . . 

Employed  By  . E-8- 42 
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JAMES  MILLEN 

liO  EXCHANGES! 


MFG.CO.Inc. 
MALDEN.  MASS. 


attempt  to  clarify  some  of  the  questions 
raised  in  Crosstalk  and  often  raised  by 
engineers. 

Crosstalk  quotes  from  a  court  deci¬ 
sion  as  follows:  .  .  it  is  a  precedent 

to  the  obtaining  of  a  patent  that  the  ap¬ 
plicant  shall,  in  his  w’ritten  application, 
describe  his  claimed  invention  or  dis¬ 
covery  in  ‘such  full,  clear,  concise,  and 
exact  terms  as  to  enable  a  person 
skilled  in  the  ai’t  ...  to  make,  con¬ 
struct,  compound,  and  use  the  same.’  ” 

This  quotation  refers  to  a  I'equire- 
ment  contained  in  the  U.S.  Patent 
Laws,  which  applies  to  the  so  called 
patent  specification  or  the  detailed  de¬ 
scription  of  the  invention  and  the  draw¬ 
ings,  which  are  part  of  the  application 
and  which  constitute  the  disclosure  of 
the  invention.  It  is,  however,  not  to  be 
applied  in  this  general  manner  to  the 
claims  as  attempted  in  Crosstalk,  since 
it  is  not  the  purpose  of  claims  to  give  a 
detailed  description  of  the  invention. 

It  should  be  kept  in  mind  tnat  a 
patent  is  primarily  a  legal  in.strument 
granting  to  the  patentee  a  monopoly, 
the  extent  and  boundaries  of  which  are 
defined  in  the  claims.  The  basis  for  the 
monopoly  granted  and  defined  in  the 
claims  is  the  disclosure  of  the  invention 
which  is  found  in  the  patent  specifica¬ 
tion  and  drawings,  which  are  required 
fully  to  describe  the  invention.  There¬ 
fore,  the  engineer  who  wishes  to  find  a 
disclosure  of  the  nature  and  aims  of  the 
invention  should  consult  the  specifioa- 


Backtalk 


This  department  is  oper¬ 
ated  as  an  open  forum 
where  our  readers  may 
discuss  problems  of  the 
electronic  industry  or 
comment  on  articles 
which  ELECTRONICS 
has  published 


Patents 

In  the  Crosstalk  column  of  Electro.n- 
ics,  July  1942,  the  editor  complains 
about  the  lack  of  a  description  of  in¬ 
ventions  patented  in  the  U.S.  in  “full, 
clear,  concise,  and  exact  terms.”  In 
particular  the  editor  complains  that  the 
single  claim  of  each  granted  patent 
published  in  the  U.S.  Patent  Office 
Gazette  is  inadequate  as  a  full  descrip¬ 
tion  of  the  invention  claimed  and  that, 
therefore,  reading  of  the  Gazette  is  of 
no  value  to  the  engineer.  Finally,  the 
editor  finds  the  claims  of  U.S.  patents 
ambiguous,  excessively  broad,  and  lack¬ 
ing  a  full  disclosure  of  the  invention. 

As  a  communications  engineer  and 
registered  patent  agent  I  would  like  to 


A  Precision  Crystal 

Secondary 

FREQUENCY  STANDARD 

THAT  HAS  BEEN 

"Designed  for  Application" 

A  pnK-ision  frequencj’  standard  rapable  of  heinit 
adjusted  to  WWV  or  some  other  primary  standarti 
and  piittinR  out  uniformly  arcurate  ralibratlng  sig¬ 
nals  t»'ilh  10.  25.  100,  1000  KC  inter\'als.  Uses  the 
new  (JENERAL  ELECTRIC  No.  18A  1000  KC 
crystal  haring  a  frequency  temperature  coefflcient  of 
less  than  one  cycle  /Mc/C°.  The  crystal  is  sealed  in 
Helium  in  a  standard  metal  tube  envelope. 

The  self-contalnetl  AC  power  supply  has  VB150-30 
voltage  regulator  tube. 

In  addition  to  oscillator,  multivibrators,  and  har¬ 
monic  ampllHer,  a  built-in  mixer  with  phone  Jack 
and  gain  control  on  panel  Is  incorporated. 


GLARE  OUT  OF  GLASS 


•  IDnATI01fAl!l  Thdt'a  th*  word  for 
tho  BOW  Cortor  Multi-Output  DynoRnotor. 
Slaco  Its  introduction  a  yoor  ago.  PoUeo 
Dopartaonts,  CoTomaont  Agoneios,  and 
aonufacturors  of  Tank  Radio  Equipaont 
hoTO  found  it  has  no  oquai  for  saali 
siso,  high  officioncy,  and  oxtra  light 
woight.  It's  tho  coaing  thing  for  all 
Tronsmittor  and  Rocoivor  Installations 


•  Writs  today  for  doscriptiyo  litoroturo 
on  Cortor  Dynaaotors — D.C.  to  A.C.  Con- 
Tortors — Magmotors — HoOTy  Duty  Poraa- 
nont  Magnot  Hand  Gonorotors — Spociai 
Motors — High  Froquoncy  Convortors — ^Extra 
Saoll  A.C.  Gonorators — Pormanont  Magnot 
Dynoaotora  and  Gonorators. 


Glass  surfaces  to  be  treated  are  placed  in  a  large  metal  globe,  as  much  air  as 
possible  is  removed  by  a  vacuum  pump,  then  a  tiny  bit  of  magnesium  fluoride 
is  electrically  evaporated,  coating  each  surface  with  a  film  about  1  /300,000th 
of  an  inch  thick.  Surfaces  treated  in  the  metal  globe  can  be  handled  without 
damaging  the  non-glare  surface.  Glass  to  be  treated  is  placed  in  metallic 
frames  and  then  stuck  to  the  inside  of  the  globe  by  alnico  magnets.  Dr. 
Hewlett  is  peering  into  the  sphere  and  C.  W.  Moore,  his  assistant,  is  at  the 

controls 


1606  Milwntilrmp.  Av>‘.  CnUe:  Genemotor 

Carter,  a  well  known  name  In  radio  tine*  1922 
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tion  and  drawings  for  this  purpose  and 
not  the  claims.  If  it  were  the  function 
of  the  claims  to  set  forth  a  detailed  de¬ 
scription  of  the  invention,  the  specih- 
cation  would  be  superfluous. 

My  own  experience  has  been  that  the 
Gazette,  which  usually  publishes  only 
a  single  claim  and  figure  of  the  draw-  ' 
ings  of  each  granted  patent,  is  valuable 
in  selecting  patents  of  interest.  How¬ 
ever,  a  full  disclosure  can  be  obtained 
only  from  the  specification,  which  is 
pait  of  the  patent,  copies  of  which  are 
available  at  some  libraries  or  from  the  i 
Patent  Office  at  the  price  of  10  cents  , 
per  patent.  I 

Crosstalk  complains  that  “most  of 
the  claims  of  most  of  the  patents  pub-  i 
lished  are  completely  non-understand-  ' 
able  without  a  great  deal  of  study.”  To  ' 
spend  much  time  trying  to  deduct  the  i 
details  of  an  invention  from  the  single  j 
claim  published  in  the  Gazette  seems  an  j 
inefficient  way  of  operating,  since  the 
full  disclosure  can  be  had  for  10  cents,  j 
The  determination  of  the  scope  of  a  > 
claim  with  reasonable  accuracy  re¬ 
quires  study  of  the  complete  patent, 
because  claims  are  always  to  be  in¬ 
terpreted  in  connection  with  the  dis¬ 
closure,  and  this  often  does  require  a 
great  deal  of  study. 

Two  patent  claims  are  cited  in  Cross-  ^ 
talk,  the  first  of  which  relates  to  a 
method  of  manufacturing  electrical  de¬ 
vices  “of  the  general  character  indi¬ 
cated.”  Thei^e  last  words  quoted  di¬ 
rectly  from  the  claim  are  further  evi¬ 
dence  of  the  fact  that  the  specification 
must  be  used  to  interpret  claims.  The 
claim  enumerates  a  series  of  method 
steps.  The  editor  questions  whether  the 
invention  resides  in  the  individual  steps 
or  in  the  summation  thereof.  A  claim 
must  always  be  considered  in  its  en¬ 
tirety  and,  therefore,  the  invention  ob¬ 
viously  resides  in  the  summation  or 
combination  of  the  steps.  The  recita¬ 
tion  in  the  claim  of  each  additional  step 
represents  an  added  limitation  of  the 
monopoly  granted  and  it  is  not  feasible 
to  ignore  any  one  of  the  steps  enumer¬ 
ated  in  the  claim.  Therefore,  this  claim 
is  intended  to  protect  the  invention  re¬ 
siding  in  the  particular  combination  of 
the  method  steps  and  does  not  cover  any 
individual  step  per  se,  each  of  which 
may  be  common  knowledge  in  the  art. 

The  second  claim  cited  in  Crosstalk 
relates  to  a  welding  system  comprising 
a  combination  of  elements.  Again  it  is  | 
the  particular  combination  of  the  enum-  , 
erated  elements  which  is  patented  and 
not  any  one  element  per  se.  The  pat-  ^ 
ented  invention  does  not  reside  in  the  i 
“control  device”  listed  as  an  element  ' 
of  the  combination,  since  it  is  not  per¬ 
missible  to  use  such  a  broad  term  with¬ 
out  any  description  of  the  structure  of 
the  element,  if  the  invention  resided  in 
that  particular  element.  Several  de¬ 
cisions  of  the  Patent  Office  and  the 
courts  deal  particularly  with  this  mat¬ 
ter,  and  I  am  quite  certain  that  the 
specification  of  the  patent  from  which 
the  claim  is  taken,  contains  a  descrip¬ 
tion  of  the  “control  device,”  which  in 
itself  probably  does  not  constitute  a 
patentable  invention. 
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^  ^  SPECIAL 

^^Xpurpose 

M-yuBEs.. 

iL^n/cluatug 

THE  LATEST  TYPE  OF  HIGH  FREQUENCY  TUBES 

such  as: 

832  •  829  •  615  •  114B  •  813  •’  1201  •  1203A 
A  COMPLETE  LINE  OF  TRANSMITTING  TUBES  IN 
ALL  IMPORTANT  SIZES  UP  TO  200  WATTS 

tubes 


parts  *  supplies 

SEE  YOUR 

LOCAL  NATIONAL  UNION  DISTRIBUTOR 

EVERY 


or  your 


reieoreh  deportment  todoy  it  working  with  elec- 

principlet.  NATIONAL  UNION  DISTRIBUTORS 
le  Notionol  Union  Rodio  tubes  ond  ollied  products, 
specioliie  in  rodio  ond  electronic  items  ond  you 
will  find  their  shocks  very  complete.  Coll  or 
write  your,  N.U.  distributor  for  his  industriol  > 

cotologue.  If  you  do  not  know 
his  oddrest  send  your  letter  to 
ond  we  forward  it, 


NATIONAL  UNION  RADIO  CORP. 

S7  STATE  STREET,  NEWARK,  NEW  JERSEY 


ALLIED  PRECISION  BUM 

LATCHING  RELAYS 


ALLIED  presents  a  new  line  of  me¬ 
chanical  lock,  electrical  release  relays. 
They  are  designed  for  operation  on  any 
nominal  voltage  under  125  A,  C.  or 
50  D.  C.  Current  types  are  available 
in  single  pole  double  throw  and  double 
pole  double  throw. 

This  new  line  of  relays  has  important 
features  such  as  compactness,  light 
weight,  and  minimum  base  mounting 
area.  They  are  designed  to  meet  Air¬ 
craft  vibration  tests  and  Army  and 
Navy  temperature  and  humidity  re¬ 
quirements. 

Allied  Control  Company,  Inc.  has 
specialized  in  the  development  cf  relays 
to  meet  critical  test  specifications.  Spe¬ 
cial  adaptations  of  standard  relays  to 
meet  your  specific  requirements  are 
solicited. 


Inquiries  from  aircraft  and  other  designing  engineers  will  receive  prompt  attention. 


ALLIED  CONTROL  COMPANY.  INC 

227  FULTON  STREET 


NEW  YORK  CITY 


L 


These  two  claims,  therefore,  refer 
respectively  to  a  complete  method  com¬ 
prising  a  plurality  of  known  steps  and 
to  a  complete  combination  of  elements 
and  do  not  cover  any  of  the  individual 
method  steps  or  elements  per  se.  Hence, 
on  their  face,  these  claims  are  neither 
ambiguous  nor  excessively  broad. 

I  believe  that  the  editor’s  criticism 
of  the  U.S.  patent  system  is  a  bit  too 
severe  and  have  found  in  the  past  that 
the  patent  specification  and  the  draw¬ 
ings  representing  the  disclosure  of  the 
invention  are  in  many  cases  of  great 
interest  to  the  engineer  and  are  more 
satisfactory  reading  matter  than  the 
Gazette. 

Engineers  interested  in  patent  mat¬ 
ters  may  find  valuable  information  in 
various  books  giving  a  general  outline 
in  understandable  terms  which  do  not 
require  any  knowledge  of  law. 

Rudolf  F.  Wild 

Philadelphia,  Pa. 


SHAFTIHG 


FLEXIBLE  SHAFTS 


that  carry  power  around  any  comer  is 
our  specialty.  Faithful,  dependable 
power  drives  or  remote  control  in  air¬ 
planes,  tanks,  signal  corps  radio,  and 
many  other  war  and  commercial  prod¬ 
ucts.  Shafts  made  to  your  specifica¬ 
tions.  Our  engineering  department  will 
work  out  your  particular  power  prob¬ 
lem  without  obligation. 

Write  for  latest  Flexible 

Shalting  data — Manual  D. 


It  is  natural  for  an  engineer  to  admit 
that  he  knows  nothing  of  patent  mat¬ 
ters,  but  why  advertise  it  and  make 
such  a  fuss  about  it  in  the  public  press 
as  you  have  in  Crosstalk,  July  Elec¬ 
tronics. 

You  doubtless  misunderstand  the 
function  of  the  Official  Gazette  of  the 
U.  S.  Patent  Office.  It  does  not  pretend 
to  give  a  complete  description  of  the 
patents  listed  therein  but  merely  per¬ 
forms  the  function  of  acquainting  the 
reader  who  is  skilled  in  the  art  with  the 
general  idea  of  the  patent.  If,  from 
what  can  be  learned  from  the  drawing 
and  claim  in  the  Official  Gazette,  the 
reader  desires  to  “make,  construct,  com¬ 
pound,  and  use’’  the  invention,  he  may 
obtain  the  full  description  by  forward¬ 
ing  ten  cents  to  the  Patent  Office. 

In  the  selenium  rectifier  example  you 
gathered  that  the  invention  consists  of 
making  a  selenium  rectifier  in  a  vacuum. 
The  invention  is  not  merely  making  a 
selenium  rectifier  in  a  vacuum;  the  in¬ 
vention  consists  of  doing  exactly  what 
the  claim  recites  in  clear,  concise  and 
exact  terms  and  that  is  much  more 
than  merely  making  a  selenium  rectifier 
in  a  vacuum. 

You  state  that  the  crux  of  the  weld¬ 
ing  invention  seems  to  be  “a  control 
device.”  Why  do  you  insist  that  the  in¬ 
vention  claimed  lies  in  only  one  element 
of  the  claim  when  there  are  so  many 
other  cooperating  elements  r'jcited  in 
the  claim?  • 

Joe  Weber, 

Iruin,  Penna. 


F.  W.  STEWART  CORPORATION  H 


4311-4313  RAVENSWOOD  AYE..  CHICAGO.  ILL 


Changed  Your  Address? 

•  Copies  of  ELECTRONICS,  to  have  their  full  value, 
should  reach  you  promptly  and  with  no  inconvenience. 
This  we  constantly  strive  to  do. 

BUT,  if  you  have  moved  lately  and  haven’t  notified  us 
it  means  a  delay  in  your  copy  reaching  you. 

If  you  are  planning  to  move,  why  not  tell  us  so  we  can 
change  your  stencil  to  coincide  with  your  change  of 
address.^ 


Just  fill-in  this  form  and  mail  it  to  hs.  We'll 
do  the  rest  in  getting  your  copies  to  you  promptly. 


I  regretted  very  much  to  read  the  dis¬ 
sertation  on  patents  published  under 
the  heading  of  Crosstalk  on  page 
25  of  the  July  issue  of  Electronics. 

This  statement  is  on  a  par  with  much 
material  now  being  published  against 
the  patent  system,  which  material  is 
based  on  complete  lack  of  knowledge 
as  to  the  subject  being  discussed.  The 
electronic  art  perhaps  more  than  any 
other  is  dependent  for  its  present  high 
state  of  development  upon  the  protec¬ 
tion  afforded  to  its  inventors  by  the 
patent  system. 


Your  Name 


Old  Address 


New  Address 


Company 
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It  would  be  impossible  from  an  eco¬ 
nomic  standpoint  to  carry  out  the  very 
expensive  developmental  work  which 
has  been  carried  out  in  this  art  unless 
there  had  been  a  patent  system  to  pro¬ 
tect  the  results  of  such  development. 

The  writer  of  the  article  in  question 
obviously  knows  nothing  whatever 
about  patents.  The  United  States 
Patent  Office  Gazette  does  not  pretend 
to  give  anything  but  a  single  character¬ 
istic  claim  and  a  portion  of  the  draw¬ 
ings  of  the  patents,  selected  to  best  in¬ 
dicate  the  general  subject  matter. 

No  patent  claim  taken  independently 
of  the  specification  can  be  expected  to 
completely  disclose  all  of  the  details  of 
construction  or  use  of  the  invention.  The 
specification  of  the  patent  is  a  tech¬ 
nical  article  which  completely  discloses 
the  invention*  and  usually  discusses 
briefly  the  prior  art  in  order  to  make 
clear  the  step  forward  which  is  pre¬ 
sented  by  the  invention  disclosed. 

The  specification  of  a  patent  is  en¬ 
tirely  adequate  to  instruct  one  skilled  in 
the  art  how  to  practice  the  invention. 
The  claims  merely  concisely  limit  the 
exact  scope  of  the  invention,  these 
claims  being  very  carefully  considered 
and  construed  by  the  Patent  Office.  The 
two  claims  which  you  cite  in  the  article, 
upon  careful  reading,  appear  to  be  very 
clear  and  concise.  Taken  in  connection 
with  the  specification  and  drawings  of 
the  patents,  of  which  they  form  a  part, 

I  have  no  doubt  but  that  they  would  be 
a  completely  adequate  definition  of  the 
invention  which  the  Patent  Office  held 
had  been  made  by  the  inventor  named 
in  the  patent. 

Your  article  appears  to  boil  down  to 
a  statement  that  more  of  the  patents 
should  be  published  in  the  Official  Ga¬ 
zette.  This  is  considered  impractical  by 
the  Government  because  of  the  great 
expense  of  publishing  a  com  ete  patent. 
The  disclosure  in  the  Official  Gazette  is 
adequate  so  that  one  skilled  in  the  art 
can  determine  whether  the  patent  is  of 
interest,  and  if  so,  a  copy  of  the  com¬ 
plete  patent  can  be  promptly  procured 
from  the  Patent  Office  for  the  sum  of 
ten  cents. 

The  paragraph  near  the  center  of 
the  second  column  of  the  article  also 
shows  a  complete  misunderstanding  of 
the  basis  for  a  patent.  This  paragraph 
repeatedly  uses  the  word  “or”  where 
the  facts  require  the  use  of  the  word 
“and”;  in  other  words,  the  claim  would 
not  be  infringed  unless  each  and  every 
step  set  forth  in  that  claim  were  used 
by  the  infringer.  The  use  of  any  com¬ 
bination  of  steps  less  than  the  whole  is 
not  infringement. 

I  suggest  that  whoever  wrote  this  dis¬ 
sertation  procure  copies  of  these  pat¬ 
ents,  and  if  he  is  one  skilled  in  the  art 
of  manufacturing  selenium-coated  elec¬ 
trical  devices,  or  in  electric  welding,  I 
have  no  doubt  that  he  will  find  the  dis¬ 
closure  entirely  adequate  so  that  he 
could  “make,  construct,  compound  and 
use”  what  is  described  in  these  claims. 
It  is  stated  in  the  third  column  of  the 
article  that  if  someone  doped  out  a  con¬ 
trol  device  to  establish  flow  of  current, 
he  would  infringe  the  second  claim 


G-M  TYPE  27 

A  Relay  of  Unquestionable  Supremacy  for 

AIRCRAFT  APPLICATIONS 

TYPICAL  CHARACTERISTICS 


15g — Vibration  and  acceleration 
40,000  feet — Altitude  * 

50  gram  contact  pressure  (double  make 
double  break  contacts) 

20  ampere  contact  capacity  at  30  volts 
d.c.  (100  ampere  inrush) 

200  hour  salt  spray  test 

Pick  up — 5  volts  (.36  watt)  at  20°  C. 

Nominal  coil  voltage  — 14  bolts  d.C. 


Coll  wattoge  at  14  volts  d.c. — 2.8  watts 
at  20°  C. 

Dimensions  —  I’/ixlVixiy*  Inches  high 
Weight — 5  oz. 

Box  frame  construction  for  superior 
strength  and  sturdiness 
Contacts  protected  from  damage  and 
dirt  by  bakelite  box  design 
Temperature  range  —40  to  -90°  C. 


^Th^i*  or«  <horoct*riitkt  of  O  specific  1 4  vpft  c.  r«/oy  or»d  con  b«  vorkd  ov«r  a  wide 
range  to  suit  the  requirementt  of  different  cpplicationt  Write  for  further  information 

Pree  lomplot  of  the  above  retoy  ovoitoble  on  priority  of  AIK  or  better  Request  speciflcotion  t 


4313  NORTH  KNOX  AVE. 


CHICAGO,  U.  S.  A 


STABILIZED  A.  C.  VOLTAGE 

UP  TO  25  KVA 


INSTANTANEOUS  ACTION 


NO  MOVING  PARTS 


When  a  precision  electrical  device  or  a  critical  process  is  powered  from 
an  AC  line,  a  Raytheon  Voltage  Stabilizer  will  permanently  eliminate 
all  of  the  detrimental  effects  caused  by  AC  line  voltage  Ructuations. 
Made  for  all  commercial  voltages  and  frequencies,  single  or  three  phase. 

Raytheon’s  twelve  years  of  experience  in  successfully  applying  the 
Stabilizer  to  hundreds  of  perplexing  voltage  fluctuation  problenu  is  at 
your  service.  It  will  pay  you  to  take  advantage  of  our  engineering  skill. 

Write  for  Bulletin  DL48-71  describing  Raytheon  Stabilizers. 


RAYTHEON  MANUFACTURING  CO. 

100  Willow  Street,  WALTHAM,  Massachusetts 
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Argon  helium 
NEON  Xenon 


krypton 

MIXTURES 


Ra^e'^^ses 

Mixtures 

.  .  .  Spectroscopically  Pure 
.  .  .  Easily  removed  from  bulb 
without  contamination 

Scientific  uses  for  Linde  rare  gases  include — 

1 .  The  study  of  electrical  discharges. 

2.  Work  with  rectifying  and  stroboscopic 
devices. 

3.  Metallurgical  research. 

4.  Work  with  inert  atmospheres,  where  heat 
conduction  must  be  increased  or  decreased. 

Many  standard  mixtures  are  available. 
Special  mixtures  for  experimental  purposes 
can  be  supplied  upon  request. 

The  word  "Linde”  is  a  trade-mark  of 


I  Mt  LINDE  AIR  PRODUCTS  COMPANY 

OnH  ol  L/nion  Carbide  and  Carbon  Corporation 
■«)  K  12d  SI  .Nrw  York  Ofhrrs  in  IVim  ipal  Citir% 

^In  Canada:  [)otninion  Oxyiirn  Conipanv«  Ftironlo 


quoted.  He  would  not  infringe  the  claim 
unless  he  carried  on  every  step  in  the 
particular  combination  and  for  the  par¬ 
ticular  purpose. 

It  would  not  be  necessary  for  him  to 
dope  out  a  control  device,  as  no  doubt 
;  one  is  fully  disclosed  in  the  specification 
I  of  the  patent. 

Your  statement  that  the  claims  are 
written  by  lawyers  and  not  by  engineers 
I  is  in  error.  A  large  majority  of  patent 
lawyers  handling  technical  patent 
prosecution  are  engineers  first  and  law- 
j  yers  second.  Most  of  them  received 
1  engineering  degrees  before  they  studied 
'  patents  or  law. 

I  may  say  that  I  have  no  knowledge 
I  of  the  inventors  or  owners  of  these  pat- 
'  ents,  nor  as  to  their  numbers. 

At  a  time  when  there  is  so  much 
wholly  unjust  criticism  of  the  patent 
I  system,  your  magazine,  which  is  the 
I  spokesman  of  an  art  so  greatly  depend- 
'  ent  on  patents  for  its  development, 

I  should  be  extremely  careful  of  any 
I  statements  made. 

You  are  careful  as  to  the  technical 
'  content  of  your  magazine  and  would 
not  publish  an  article  on  an  electronic 
'  subject  unless  it  were  carefully  checked 
'  or  its  author  were  a  recognized  expert, 
i  You  should  deal  similarly  with  a  sub- 
,  ject  such  as  patents  and  patent  law. 

There  are  many  able  patent  counsels 
in  New  York  who  would  no  doubt  be 
very  glad  to  give  you  any  information 
or  advice  necessary  to  discuss  the  mat¬ 
ter  properly  and  correctly. 

Howard  W.  Hodgkins 


Harmonic  Filter 

I  HAVE  READ  with  interest  Mr.  R,  E. 
Snoddy’s  article  in  the  May  1942  issue 
of  E'LECTRONICS.  In  this  article  he  has 
shown  that  the  characteris;ic  impedance 
of  the  line  differed  from  the  manufac¬ 
turer’s  value  of  inductance  given  as  4.44 
X  10  *  henries  per  60  ft.  which  was  to  de¬ 
termine  the  capacity  for  the  same  60  ft. 
section.  This  is  shown  to  be  954  x  10 
farads  per  60  ft.  Then,  through  a  proc¬ 
ess  of  working  out  the  equations  con¬ 
taining  {R,  L)  and  (G,C)  in  their  polar 
form,  the  phase  shift  factor  is  computed 
by  the  equation  of  the  propagation  con¬ 
stant,  namely: 

y  =  \TY 

Granting  the  characteristic  imped¬ 
ance  of  the  manufacturer  to  be  wrong, 
let  us  use  the  computed  values  of  Z^, 
the  characteristic  impedance,  68.2  ohms 
and  C,  the  capacity  per  60  ft.,  954  x  10'“ 
farads  and  see  if  there  is  not  a  simpler 
way  to  arrive  at  the  same  result, 
namely,  that  the  velocity  of  propagation 
on  the  line  is  93.6  percent,  the  velocity 
of  light  in  free  space. 

V  B 

My  approach  is  as  follows :  —  =  — 

Where  T  =  velocity  of  the  wave  in  the  line 

c  =  velocitj'  of  the  wave  in  free  space 
=  3  X  10‘®  cm /sec 
0  =  angular  velocity  in  free  space 
3  =  angular  velocity  in  the  line. 


'  >L.  C. 
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ELECTRICAL  OR  RADIO 
ENGINEER, 

familiar  with  Quartz  Crystal 
work,  X-Ray  technique  in  con¬ 
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CRYSTALOGRAPHER, 

familiar  with  orientation  by 
various  methods  and  slabbing 
of  Quartz  Crystal  and  grinding. 

UPPING  OPERATOR, 

familiar  with  mechanical  and 
hand  lapping  of  crystal  blanks. 

Men  who  are  available  for  these 
fobs  and  have  fhe  necessary  knowl¬ 
edge.  can  count  on  substantial  re¬ 
muneration  and  on  advancement. 

Box  P  341  Electronics 

330  W  42  St.,  New  York  City 
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ENGINEERS 

Well-established  Eastern  Massachusetts 
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I  OLD  TRANSMITTING  TUBES  ARE  VALUABLE 

I  Let  ua  help  solve  your  tube  problem.  We 
i  can  rebuild  most  any  tube  from  250  watts 
I  to  20  K.W. 

Freeland  &  Olschner 


922  Howard  Ave. 


New  Orleans,  La. 


BEST  QUALITY,  USED 
ELECTRON  TUBE  MACHINERY 
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where  L,  and  C,  are  the  unit  inductance  and 
I  capacity  per  cm  len9;th. 

We  now  have  upon  substitution : 


VL.  C. 


8  1 

e  ^  \'L.c.c 


=  0.936  X  100%  =  93.6%  = 


MEASURE  SPEED 

Simply  by  Touch 

Consider  the  advantages  of  a  Portable  Hand 
Tachometer  that  does  not  even  "see"  the 
rotating  shaft,  that  has  no  wearing  parts  or 
pointer,  that  requires  no  belts,  gears  or 
electrical  connections  and  that  cannot  lose 
its  caUbration  through  lack  of  oil  or  over* 
speeding. 

Write  for  Bulletin  1590-E  on  Frahm 
Tachometers  for  speeds  and  rates  of 
vibration  between  900  and  30,000 
r.  p.  m.  and  v.  p.  m. 


JAMES  G.  BIDDLE  CO. 

ftfCTIf/CAt  AND 
SCIENTIFIC  INSTRUMENTS 
1S11-13  ARCH  ST.  PHILADELPHIA.  PA. 


Speed  Up 

PANEL  ASSEMBLY 
JOBS! 


Hollow  Shalt 

NUT  DRIVER 


•  One  of  the  handiest  tools  > 
ever  designed  for  electrical 
and  radio  vrork  —  especially 
panel  assembly  jobs.  The  nut 
is  readily  tightened  or  loose¬ 
ned  without  damage  to  the 
panel.  On  telephone  or  power 
switchboard,  the  hollow  shaft 
readily  slips  over  the  long 
protruding  bolts  or  studs  and 
the  socket  Rrmly  engages  the 
nut.  Shock-proof  handle;  pre¬ 
cision  machined  shafts  and 
sockets.  Five  sires,  from  5  1 6" 
to  %"  (nut  sires).  Full  details 
on  request. 

PARK  METALWARE  CO. 

Orchard  Park  New  York 


l-ScElilE] 


This  would  mean  in  free  space  = 
664  ft.  at  1480  kc  and  X,  (wave-lenprth 
in  the  line)  =  664'  X  93.6  =  622'  or 

=  311' 

Thus  we  see  we  can  arrive  at  the 
same  result  by  what  seems  to  me  a  much 
shorter  method. 

Robert  F.  Lewis 

.Vfir  York  Citii 


Tropical  Radio  Receiver 
Trouble 

I  WAS  NATURALLY  very  interested  in  Mr. 
H.  C.  Schwalm’s  comment  in  the  March, 
1942  “Backtalk”  column  on  my  article 
of  a  year  earlier  concerning:  tropical 
radio  receiver  troubles. 

His  comment  is  similar  to  that  of 
manv  men  who  have  strup:g:led  with  this 
problem,  and  I  quite  aprree  with  him 
when  he  states  that  the  c<^rrosion  of  the  i 
hierh  potential  windings  in  receivers  is 
due  to  electrolysis.  [ 

He  sugrprests  in  the  case  of  an  audio 
transformer  that  a  choke  in  inductance- 
capacity  coupling:  be  used  to  take  the 
hiq:h  potential  from  the  transformer 
winding:;  and  in  the  case  of  a  speaker 
field  the  sneaker  frame  be  placed  at  a 
hieh“r  positive  potential  than  the  field 
winding  to  prevent  electrolysis.  The 
same  procedure,  he  says,  mig:ht  be  ap¬ 
plied  to  other  parts  of  the  set.  He  men- 
tinns  some  applications  that  have  bopp 
tried,  and  T  have  also  .seen  such  schemes 
used  with  some  success. 

I  can  imag:ine  the  alarm  caused  in 
some  engineers  minds  by  the  idea  of 
placing:  the  chassis  or  sneaker  frame  at 
hieh  potentials.  I  can  also  imag:ine  Mr.  , 
Schwalm’s  retort  that  vou  don’t  d.are  j 
touch  the  frame  or  chassis  of  most  i 
North  American  receivers  after  they 
have  been  in  the  tropics  a  few  weeks  | 
anyhow.  The  leakag:e  currents  auto¬ 
matically  raise  their  potential  to  hieh 
values  while  operating:,  unless  they  are 
definitely  tied  to  g:ronnd. 

However,  T  do  not  feel  that  the  solu¬ 
tions  offered  bv  Mr.  Schwalm  are  the 
best  answers.  In  the  case  of  the  in- 
ductance-canacity  counlintr  the  hig:h 
potential  has  sinipb'  hepp  transferred 
to  the  winding:  of  the  choke.  If  it  is 
made  of  the  same  materials  as  the 
transformer  the  problem  still  exists, 
but  in  the  choke  instead  of  the  trans¬ 
former. 

The  presence  of  leakag:e  currents  in 
the  various  parts  of  a  receiv’er  detunes 
the  r.f.  and  i.f.  transformers,  changes 
the  grrid  bias  on  tubes,  upsets  .WC 
action,  and  in  various  ways  g:reatly  re¬ 
duces  performance.  The  electrolysis  is 
only  the  most  annoying:  feature  because 
it  eventually  stops  operation  completely, 
and  requires  co.stly  repairs. 


IMMEDIATE 

DELIVERY 

ON 

ELECTRICAL 

COIL  WINDINGS 

.  .  .  Vacuum  Impregnated  .  .  . 

.  .  .  Bobbin  and  Form  Wound  .  .  . 

•If  This  is  your  dependable  source  of 
supply  for  all  types  of  Magnet  and 
Solenoid  Coils  ior  all  purposes. 

We  have  a  fully  equipped  plant  with 
facilities  to  serve  you  for  special  re¬ 
quirements. 

Let  us  help  you — 

Write — Wire — Phone 

We  will  gladly  send  our  Facilities 
Record — ask  for  it! 

We  also  do  coil  winding  to  Govern¬ 
ment  Specifications. 

ELECTRO  UNITS  SUPPLY  CO. 

4203  W.  Fullerton  Avenue 
CHICAGO  ILLINOIS 

Phone  Albany  6680 


^  a/efii ,  .  , 


In  perfecting  and  offering  "BERAIOY 
25”  and  other  ternary  BERYUIVJM- 
COPPER  olloyi,  Wilbur  B.  Driver  Com¬ 
pany  again  evidences  that  it  is  "on  the 
alert"  to  serve  its  country  by  furnishing 
speciol  alloys*  for  vital  war  applications. 

We  have  the  facilities,  personnel  ond 
experience  to  meet  the  most  exacting 
specifications. 


*Avai)abl«  in  rod,  wiro. 
both  hot  ond  cold  roilod. 


ibbon  and  strip 


WILBUR  B.  DRIVER  CO. 

NEWASK,  NEW  iESSEV 
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treinely  humid  conditions.  DivectoT  of  Research 

At  the  same  time  that  I  was  observ-  Jlygrade  Sylvania  Corporation 

ing  these  faults  in  commercial  equip-  .  ,  .  .  .  .  •  .v 

mont  in  the  tionics  I  was  workine  with  ^  interested  in  the  Cross- 

TT  t  A.t'  Pnirna  oniiinmenf  items  in  ELECTRONICS  relative  tO 

U.  S.  At!i.y  Signal  L-orps  equipment  t  i  »»  r.-  i 

that  was  operating  under  the  same  Mr.  Pickard  s  sugges- 

weather  conditions.  However,  the  Sig-  hi  licycles  and  trillicydes  is  a 

nal  Corps  equipment  had  been  built  to  excellent  one.  I  have  only  one  af 

meet  rigid  specifications  with  regard  to  comment  and  that  is  that  this 

humidity  and  temperature.  From  my  four  divisions  for  the  whole 

observations  I  am  sure  that  receivers  also,  for  many  workers  in  the 

can  be  built  with  conventional  circuits  J**^^.*’  ^^e  use  of  wave- 

that  perform  as  well  in  humid  climates  has  cerUin  advanta^. 

as  in  the  more  temperate  ones.  ,  These  two  points  could  be  taken  care 

Nearly  every  radio  design  engineer  hy  speaking  of  the  millimeter  band 

in  North  America  is  now  working  on  .millimeter  waves  and  dekameter 

equipment  for  our  armed  forces  which  In  other  wds,  the  following 

must  meet  those  rigid  humidity  tests.  If  ordinary  metric  table  could  be  used : 

the  lessons  they  learn  there  will  only  Millimeter .  0.001  meter 

be  carried  over  to  commercial  products  Centimeter  .  0.01  meter 

they  can  certainly  make  friends  in  Decimeter  .  0.1  meter 

tropical  America.  Meter .  1  meter 

W.  E.  Stewart  Dekameter  (or  decame- 

Formerly  Aa»’t  Radio  Eng.,  ter)  .  10  meters 

Panama  Air  Depot  Hectometer  .  100  meters 

Kilometer  .  1000  meters 

UHF  Nomenclature  Myriameter  . 10, 000  meters 

We  would,  therefore,  speak  of  broad- 

Several  letters  have  been  published  in  casting  using  the  hectometer  band  or 

this  column  and  in  Crosstalk  dealing  range. 

with  the  terms  to  be  decided  upon  for  “Sq  far  as  I  can  find  out,  there  is  no 
the  very  high  frequencies,  or  very  short  common  expression  for  a  unit  of  length 
wavelengths,  which  are  now  coming  that  corresponds  to  1/10  millimeter, 
into  use.  Readers  interested  in  the  However,  the  term  “micrometer”  is  well 
background  for  the  following  letters  known  and,  of  course,  is  equivalent  to 
should  see  Electronics.  0.001  millimeter.  Even  at  the  way  prog- 

Mr.  William  A.  Stirrat  of  Schenec-  ress  has  been  made  the  past  few  years 
tady  suggests  that  since  engineers  like  Jn  expanding  the  spectrum  on  the  high- 
to  reduce  matters  to  logarithmic  terms,  frequency  side,  it  may  be  a  little  time 
the  higher  frequencies  could  be  desig-  before  we  are  using  micrometer  waves 
nated  as  log  cycles.  Thus  a  frequency  jmd,  even  then,  the  mechanical  engineer 
of  1  megacycle  would  be  represented  may  claim  them  as  a  part  of  his  sphere 
by  6  Ics.  A  10  megacycle  frequency  of  thermodynamics.” 
would  be  in  the  7  Ics  range.  He  also 
suggests  the  ranges  from  0  to  1,  1  to 
10,  10  to  100  etc.,  be  given  spectra  let¬ 
ters  A,  B,  C,  etc.  In  his  system  a  fre¬ 
quency  of  7500  Me  would  be  designated 
as  9.875  Ics  or  K.^g. 

Two  other  proposals  are  cited  in  full 
since  they  are  simpler  and  have  a  bet¬ 
ter  chance  of  being  worked  upon  by 

other  engineers.  (Continued  from  page  59) 

“Since  reading  that  portion  of  Cross¬ 
talk  for  May,  1942,  dealing  with  pro-  might  be  available  and  convenient  for 
posed  names  for  10**  and  10“  cycles  per  civilian  defense  use. 
second,  I  have  been  looking  around  for  Testing  on  Type  “C”  lines,  a  trans- 
established  precedence,  both  of  the  pre-  mitter  was  coupled  to  the  overhead  lines 
fixes  which  others  have  recommended  at  a  substation  whose  4,000-v  primary 
and  the  one  which  we  have  been  using  feeders  are  extended  to  and  intercon- 
in  connection  with  10*  cycles  per  second,  nected  with  other  substations  serving 
To  date,  however,  my  quest  has  been  a  dozen  or  more  small  towns  through- 
fruitless.  out  the  county.  .  A  75-mile  tour  was 

“For  a  period  of  over  a  year  now,  this  made  and  it  was  found  that  in  a  major- 
laboratory  has  employed  the  name  bega-  ity  of  these  small  towns  there  was  a 
cycles  for  frequencies  expressible  in  well-distributed  pattern  or  radiation 
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Laboratory  and  Shop  Facilities 
430  Green tIow  Lane  Llanerch.  Pa. 


J.  ALBERT  STOBBE 


Consultant 


Electronics  and  Communications 
63  Wall  Street  New  York  City 
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